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Application

This specification applies to color TFT-LCD module. LQY9DN3B

Overview

This module is a color active matrix LCD moduie incorporating amorphous silicon TFT
(Thin Film Transistor). It is composed of a color TFT-LCD panel. driver ICs. control
¢ircuit. power supply circuit and a backlight unit, Graphics and texts can be displaved
on a 640x3x480 dots panel in 4.096 colors by supplying 12 bit data signai(dbit/color).
four timing signals. +5Y DC supply voltage for TFT-LCD panel driving and supply voltage
for backlight. Optimum viewing direction is 6 o clock.
400 line and 330 line modes in addition to the 480 line mud;lcan be alsc applied for
this module.

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

3, Mechanical Specifications

]

Paramater Specifications ! Unit
Display size 21 (8.47) Diagonal cm
Active area 170. 9(H) x 129, (V) mm
Pixel format B40CH) % 480(V) | pizels

(1 pixel =R=G+3B doss)
Pixel pitch 0. 26T(H) x 8. 270(V) mm
Pixel configuration R.G.B vertical stripe
Display mode Normally white
Unit outline dimensions #1i 242. 5(TIx179. 4(H%8, 7(D) nm
Hass 480120 g
Surface treatment (Haze) | Anti-glare and hard-coating 2Il (257%) [(%)

%], Note: excluding backliight cables.

Outline dimensions is shosn in Fig. 1
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4. Input Terminais
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4-1. TFT-LCD panel driving
Cy! Used connector:DF9B-31PA-1V (Hirnse Electric Co.. Ltd.)
Corresponding connector:DF9B-31S-1V £ - )
Pin No.! Svmbol Function | Remark |
1 | RO | RED data signal (LSB} 1 |
2 | GND
3 | RL | RED data signal
4 | Vsync | Vertical synchronous signal [Notel]
5 R? | RED data signal
§ Hsync | Horizontal syncronous signal [Notel]
7 R3 RED data signal (Y4SB)
3 GND | T
D EEZ?F
19 CK Clock signal for sampling each data signel Li;"
1 |60 GREEN data signal (LSB) ( Wiy
1 Tow —
13 [ Gl | GREEN data signal —
14 TST | This should be electrically opened during operation L-;“_
15 lonp | }—4 i
16 TST | This should be electrically opened during operation r‘;_;
17 | GZ | GREEN data signal __}_ﬂ
ig ESD l GREEN d i ::}—A
N data signal (NSB)
20 GND |
2 [N | 2855
22 VYce | +5Y power supply @Qfgf
23 80 | BLUE data signal (LSB) c :_I
24 Yee | +3V power supply )
25 B1 i BLUE data signal
26 TST | This should te electrically opened during operation
27 GND !
28 ENAB | Data enable signal [Note?]
29 B2 | BLUE data signal
30 GND |
31 B3 | BLUE data signal (YSB)

#%The shielding case is connected with GND

[Notel] 4801iine. 400line or 350line acde
is selected by the polarity combination

of the both synchronous signals
It is equivalent to 430line mode if the both synchronous signals are positive, But
the vertical display start timing is different from the normal 4801line mode in this

case,

mode | 480line

400Iine | 350line

Hsyne

negative

negative | positive

Ysyne

negative

positive | negative |

[Note2] The horizontal display start timing is settled with a rising timing of this signal.

0 'd

In case ENAB is fixed “Low™.

{(rafer to T-2)

The horizontal start timing is determind in the module,
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4-2. Backlight driving

[sed connector :

BIR-03VS-17JST)

ZEPT SB.¢ TE NGUIL

LBA4DL-3

CNZ Corresponding connector:SHGZ(8. N18-BHS  IST:
Pin no.. symbnl . furction !
1 Ve : Power supply for lamp |
| (High voltage side) |
3 V .aw | Power supply for lamp |
(Low voltage side)

6

[Notel] CK.RO-R3. GD~G3, BO~B3. Hsync. Vsyne. ENAB
[Note2] Humidity : 93%RIl Hax. at Tas4Q7.

Haximum wet-bulb temperature at 397

No condemsation,

. Electrical Characteristics

or

Absolute Maximum Ratings

Parameter Svmboll Condition Ratings | lnit ' Remark |
[nput voltage ¥, Ta=25¢ | —0.3 ~ Vee=0.3 | V | [Notel]
+3V supply voltage Yee Ta=251 N~ + 1 v
Storage temperature Tstg - -25 ~ =60 T | INote2]
Operating temperature (Ambient)| Topa - 0 ~ =30 T |

less at Ta>40",

§-1. TFT-LCD panel driving Ta=237
Parameter Symbol! Min. | Typ., | Max. | tnit| Remark .
+3V | Supply voltage Yec {44.5 | 45.0 | #5.5 v [Noteil |
Current dissipation Iece | = 200 | (400) I m A [Note?]
Permissive input ripple voltage; Ver - - 100 |} m¥p-p | Vec
Input voltage (Low) i Vi - - | +0.8 v Vee=+5V
Input voltage (High) Yoo | 42,0 - - Vv [Notel]
Input current (low} [ot - - 1.0 | A | V.=0¥
{Noted] |
Input current (High? Lau; - - LO | A | VisVee E
[Noted] |
I"ll'z - - 60. 10 a4 A Yi=lce E
[Note3] |

G0'd
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[Notell
Yec-turn-on conditions
rise time : tisi0msec
data allowance time : t2§510msec
decay time : t3>Omsec
Veo-dip conditions
1y 2.7V 3 Vee ( 4.5V
t¢d £ 10msec
2y VYec ¢ 2.7Y
Vec-dip conditions should also follow the Vec-turn-on conditions
[Note?) Typical current situation : Black pattern
480 line mode
Yecsd. OV
[Noted] CK. RO~R3. GO~G3. B0~B3. Hsync. Vsync, ENAB
[Moted] CK.RO~R3, GO~G3, BO~B3. Hsyne. Vsync
[Note3] ENAB
§-2. Backlight driving
The backlight system is an edge-lighting type with single CCFT.
The characteristics of lamp are shown in the followingz table,
Ta=257C
Parameter Symbol | Min. | Typ. | ¥ax. | Unit Remark
Lamp voltage 'A - 470 - | V¥res | Just for reference
Lamp current Io | 40} 45 | 5.0 |wirms !
Lamp power consumption Po - 2.1 - W | [Note 11
Lamp frequency Fo 20 - 60 kH: | [Note 21
Xick-of f vnltage Ve - - 1100 | Yrms ! Ta=25T
- | - 1400 : Ta=0t
Lamp life time T. | 10000; - - h | (Note 3]

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

[Note 21 Lamp frequency may produce interference with horizontal sync. frequency.
and this may cause beat 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.

{ 1.=4.5mdArms )
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Timing Characterissics of input signals
Timing diagrams of imput signals are shown in Fig. 2-D~3.
7-1. Timing characteristics
B Parameter | Symboll ¥ods | Mia. Tvp. | Max. | Unit | Remark i
Clock Frequency | 1/Te|all - 25.184 315 | Mz |{Note 1] |
tlligh tine | Tch E - | = 1 as | |
Low time | Tel 10 - - | ns
Data Setup time | Tds | * 5 ] - - | ns
Hold time | Tdh | - 10} - | -~ i ns
florizontal | Cyele TH - 130,00 13178 | = | us
sync., signal 770 | 8066 q0n % clock
| Pulse width | Tilp 2 96 200 | clock |
Yertical Cycle TV [480 | 515 | 525 | 560 | line |
sync, signal | 400 443 449 l 480 | line [
350 417 449 310 line |
i Pulse width Tvp | all 2 - 34 line
Norizontal display peried THd 840 640 60 clock
Hsvync-Clock THe 10 - Te-10 ns
phase difference
Hsync-Ysyne Tth 0 - TH-THp: ns
phase difference
[Mote 1) This Max. value is only applicable to logic function.

Note) In case of lower frequency.

may be occured.

the deterioration of display quality

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

flicker etc.

Parameter Symboll Mode § Min. Typ. | Max. | Unit [ Remark |

Enable signal Setup time Tes |all 5 - | Tc-10 | ns | :
(ENAB) | Pulse width | Tep | - 2 640 | 640 | clock
Hsync-ENAB THE 44 - 164 cliock i
phase difference %

Note) If ENAB is fixed “Low™.
Cl0d(clock) as shown in Fig. 2-T~@.

the horizontal displayv starts from the data of

£¢:11 N4 S6-1E-N9l
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7-3. Vertical display position
if sinc. signals have the pelarity discribed in 4-1. (Notel) and have values shown in
the following table. the vertical display pesition is aytomatically centered at each
mode of YGA : 480 line. 400 line and 350 line
In 400 and 350 lines modes. the display position will not be centered on the screen
if the cycle of vertical svnc. signal. TV. deviates from above typical values,
The data enable signal has no relation to the vertical display position.
mode | Y~data start(TVs) Y-data period(TVd)jV—display starﬁ Y-display period Unit | Remark |
480 34 i 430 i 34 480 ' Line
400 34 | 400 | 443-TV 480 line | [Notel] |
350 61 i 330 1 445-TV 480 line |

[Notel] Since the data in the vertical data invalid period is displaved in 400 and 330 line
modes. inputting all data "0° is recommended during vertical data invalid period.
(refer to the following figures)

data iavalid perind ilin=s
data peried NMipes
dara invaiid peried JOtiass

400 line aode (T¥=1i0)

datd iovalid period

B51ines

data perind

f
i
|

Wlaaes

data invalid period

63lines

31 Lline ande {TV=33)

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

80 d

Displar position of inpur dara (430 line wode?

(-

Tor

D1, DHi|D2. DHI

D3. DHi |

D1, DH2|D2. DH2

D1.DH3

Dl.DHJSﬂl

‘DHJD.DHL

——
PEJH.DHJS‘

beiTl

|
1
1
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Input Signals.

Basic Display Colors and Grav Scale of Each Cnlar
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0: Low level
voltage

[: High level
voltage

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.
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9, Optical Characteristics

Ta=257, Veg=+3V

i Parameter . Symbol { Condition | Min, | Tvp. | Max. Unit| Remark |
Viewing  Horizontal#d21.22; CR>10 350 -V -1 l{Veteld)|
angle range Vertical (611 | 10| - - | 7
i812 30| - - |

Contrast ratio i CR |umrvienm} 30 (100 - [Nate?. 4]

Response | Rise | tr g =0’ - 30 - ms | [Note3. 4]

time | Decay | rcd - 50 - ms

Chromaticity of X - 10.313 - (Noted]

white y - 10329 -

Chromaticity of | =x | - 10.933 -

red |y - 10.340 -

Chromaticity of X - | 0.295 -

green Py - 10.485 | =~

Chromaticity of Pox - | 0.153 -

blue iy - |0 133 -

Luninance’ of white | Y. 50, 70 - led/m?

Fhite Uniformity | &« - - | 1.45 | 9% | [Mote5]
Shadowing I 8§ 2.0 95 | [NoteS]

#The measurement shall be executed 15-20 minutes after lighting at rating. ¢(1.=4.5mirms)
The optical characteristics shall be measured in a dark room or equivalent state with
the method shown in Fig. 3 below.

Phantodacecror (BA-34-TOPCON) ((
~——

T

Fisld=2'

SWMF

TFT-LCD agduls : LCD panel

=1 0o

Cencer of the screen
Fig. 3 Oprical characreristics aeasuceasnt cethod
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[Notel] Definitions of viewing angle -

Yoraal line

A o zlock dir::‘:.riorl
[Note?] Definition of Contrast Ratio:
The contrast ratio is defined as the following.

Luminance (brightness) vith all pixels white

Contrast Ratio = - - -
Luminarce (brightness) with ail pixels black

[Nate3] Definitions of Response Time:

The response time is defined as the folloving figure and shall be measured by
switching the input signals for "black”™ and “white,

3hite black ahite
£N9g
= 3 FhIN K 4
g 3
g
% ]
3
L =
10
04 A A
= -
: *!—-‘— Tlne
[Noted] This shall be measured at center of the screen.
[Note5] Definition of Yhite Uniformity 169 320 430 pixsl
White Uniformity is defined as the 1 !
1 Y n
following with five measurements o ] . 120
(A~E). ' - +L ~248
6w = Haximum Luminance of five poiants (brightness) e s 16
w = T . N - - ~B-3 f-£- ;
Hinimum Luminance of five points (brightness) T g pixel

bld Be:11 dNL SG-1E-Nvl
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[Motef] Definition of Shadowing
Shadowing is defined as foilows.
S=IVA-YBI/YAYX100 (%)

Y4&YB:Brightoess of same measured avea

omn,-n mn.m

YB YA
Black

(4935, 171 (305 LF3)

-4
i

137, 250

Thite Thite

(639, 479 {RA0, 17%)

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

1t. Handling Precautions
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 discoleration
or spots.

d) ¥hen the pane! 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. Handle with care.

£) Since CMOS LSI is used in this module. take care of static electricity and injure the
human earth when 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 : #AX. 10
¢) Carton size : 413(W)x288(H)x351(D) mn
d) Total mass of 1 carton filled with full modules : 7000g
Packing form is show in Fig. 4.

gl 'd Beill ANl S8-1E-Nol
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13. Reliability test items

No.i Test item Conditions !
1 | High temperature storage test Ta=60" 240k |
2 | Low temperature storage test Ta=-25% 240k '
3 | Hligh temperature & high Ta=40<:95%RH  240h

humidity operation test (No condensation)
s | High temperature operation test | Ta=3(¢ 240h

(The panel temp. mus! be less than B0U)

5 | Low temperature operation test | Ta=0% 240h
6 | Vibration test Frequency:10~37Hz/Vibration width (one side):(. 075mm

(non-operating) :58~3000z/Gravity:§. 8m/s?

Sweep time : 11 minutes
Test period : 3 hours
{1 hour for each direction of X Y. 2)
7 | Shock test Max. gravity: 490m/s*
(non-operating) Pulse width: llms. ‘sine wave
Direction : £X, Y, #Z
once for each direction. i

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

14. Others e e mena s
1-1) Bar code Label: Model No.——tLosposn

A

. 00011 :
A R P T Lot No.

ad

1-2) Caution-label: {--CCI.D o AL CENT Lo 1NLC6 PAN-EL
| CONTAING A SMALL AMCUNT OF MESCURY, MLEASE FOLLOW
- LOGAL QRONANCET OR AEGILATIONS FCRA TISROIAL

i Eor NV Tt e
2) Adjusting volume has been set optimally before shipment. so do not change any adjusted
value. If adjusted value is changed. the data mentioned in this specification may ant
be satisfied.
3) Disassenbling the module can cause permanent damage and should be strictly
avoided.
4} 1f any problem cccures in relation to the description of this specification.
it shall be resolved through discussion with spirit of conperation.

ai'd 0E: 11 ANl S6-1€-Nwr
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