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1. Application

This specification appIies to color TFT-LCD module, LQ 1 [) D345,

LD7506-!

2. Ovemie\v

This module is a color acti~e  matrix LCD module incorporating amorphous silicon TFT

(Thin Film Transistor). It is composed ofa color TFT-LCD panel: driver  ICS, control

circuit and po~ver supply  circuit  and a backlight unit. Graphics and texts can be

displayed on a 640 ~ 3 ~ 480 dots panel \vith 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 \-oltage  for backlight.

The TFT-LCD panel used for this module is a Io\v-reflection  and higher-color-saturation

we. Therefore, this, module is also suitable for the multimedia use.

Optimum vie~ving direction is 6 o’clock.

Backli@t-driving  DC/AC in~erter is not built in this module,

3. Mechanical Specifications

Parameter Specifications Unit

Display size 26 ( 10,4”) Diagonal cm

Active area 211.2(H) X 158,4(V) nun

Pixel format 640(H) x 480(V) pixel

(lpixel=R+G+B dots)

Pixel pitch ().330(H) x ().33()(V) mm

Pixel cotilguration RG.B ~ertical  stripe

Display mode Not-mall>”  \vhite

Unit outline dimensions *1 265.()(W) X 195,0(H) X 11.()(D) mm

Mass 680:;;  . g i
Surface treatment Anti-glare and hard-coating 2H

Haze Yalue = 25 z 50/0

* 1.Note: excluding backlight cables.

Outline dimensions is sho~vn in Fig. 1
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4. Input Tetiinals

4-1. T~-LCD panel dri~ing

CN 1

CN 1 pin arrangement from module sLIrfJce
(Transparent ‘(i cl,:)

Used comector:DF9BA-31 P-IV (Hirose Electric Co., Ltd.)

Corresponding comector:  DF9 -31 S-lV ( “ )

DF9A-31 S-iv
DF9B-31 S-iv

Pin No. Symbol Function Remark
1 GND
2 CK Clock signal for sampling each data signal
3 Hsync Horizontal synchronous signal [Notel ]
4 Vsync Vertical synchronous signal [Notel ]
5 GND
6 R() R E D data signal(LSB)
7 R1 R E D data signal
8 R2 R E D data signal
9 R3 R E D data signal
10 R4 R E D data signal
11 R5 R E D data signal(MSB)
12 GND
13 GO G R E E N data signal(LSB)
14 G1 G R E E LN data signal
15 G2 G R E E N data signal
16 G3 G R E E N data signal
17 G4 G R E E N data signal
18 G5 G R E E N data signal(MSB)
19 GND
20 BO B L U E data signal(LSB)
21 B1 B L U E data signal
22 B2 B L U E data signal
23 B3 B L U E data signal
24 B4 B L U E data signal
25 B5 B L U E data signaI(MSB)
26 GND
27 ENAB Signal to settle the horizontal display position [Note2]
28 Vcc +5 .OV po~~er supply
29 Vcc + 5 .OV po~~er suppl;
30 Horizontal display mode select signal [Note3 ]
31 Um Vertical displa?  mode select signal [Note4]

X! The shielding case is connected ~~ith GND,

[Notel 1480 line, 400 line or 35{) line mode

is selected by the polarih  combination

of the both s>nclwonous  signals. m

[Note2] The horizontal display start timing is settled in accordance t~ith a rising timing of ENAB

signal. In case ENAB is fixed “Lo\Y”, the horizontal start timing is detemlined  as described

in 7-2. Don’ t keep ENAB ‘High” during operation.
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display reverse
R/L=High \ U/D=Low ~ R/L=Low \ U/D=Low

[Note 4]
r

II I  - 1

i! ,1
—-

!--

R/L=High . U/D=Low
display reverse

4 + R/L=High . U/D=High

4-2. Backlight driving

Used connector: BHR-03VS-  I(JST)

CN2 Corresponding comector :SM02(8.())B-BHS(  JST)

Pin no. symbol function

1 v ~~~~ Po\Ver  supply for lamp

(High voltage  side)

2 NC This iselecfically  opened.

3 v ~()\~ Po\~er supply for lamp

(Lo\\ voltage  side)

5. Absolute Maximum Ratings

Parameter Symbol Condition Ratings LTnit Remark

Input~oltage VI Ta=25 ‘C –().3 - VCC+().3 v [Note 11

+5Vsupply~oltage Vcc Ta=25 CC ()-+6 v

Storage temperahlre Tstg – –25- +60 ‘c [Note21

Operating temperature (Ambient) Topa – () - +50 ‘c
[Notel 1 CK,R()-R5,G[)-G5, B()-B5,Hsync,Vsync,  ENAB,R/L,U/D

[Note2] Humidiq  : 95%RH Max. at Ta SI+()=C,

Maximum ~~et-bulb  temperahire  at 39’C or less at Ta>40’C,

No condensation.
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6. Electrical Characteristics

6-1. TFT-LCD panel driving Ta=~5~

Parameter symbol Min. Typ. Max. unit Rem~
+ 5V Supply voltage Vcc ti.s +5.0 +5.5 v [Notel]

Current dissipation Icc – 280 450 mA [Note2]
Permissive input ripple voltage v~p – – 100 mVp-p VC*+5V
Input voltage (Low) Vll – – 0.3VCC v
Input voltage (Hi*) VW 0.7VCC – – v [Note31
Input current (low) bll

— — 1.0 ,KA V@V  [NoM]

kl~ 60.0 J.LA V*V  [Nod]

kput current (Hi@) — — 1.0 VA VFV= [Nok61

hH?
— — 60.0 PA VFV= [No@7]

[Notel] “
Vcc

4. Sv

Vcc-tum-on  conditions
Ln’ data

tlslti

o<t2sloms
w ~t3J

o<t3sls

2) VCC<2.7V

Vcc-dip conditions should also follow the Vcc-tum-on  conditions

[Note21

[Note31

[Note4]

[Note51

[Note6]

[Note7]

Typical current situation : 16-py-bar pattern. mmm RGE RQmSW

480 line mode ::;;~.;:.?3.;J:
VCC=+5.OV

:,:,:, ;:;,,:+.;. . . .. . . . . . . . . . . . . .—  x;~.,,:::,,,.:,:.:
cK,Ro-R5,G&G5  ,Bo-B5,Hsync,vsyncmAB  M,um

.,.,.,.,., : ,,:,:,::X.:  ::,:,.::,::;fi,;~,+,:{+::,
cK,Ro-R5,GH5,Bo-B  5Esync,vsyncmAB

:,*.: ::,.,s..::?  :*, .*.,,,.,.,,.,,.

m
CK,RO-R5,G0-G5 ,B@B5,Hsync,vsync

ENAB,um
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6-2. Backli@t dri~ing ap; ro(

The backlight system is an edge-lighting @pe with ~ CCH  (Cold Cathode Fluorescent

Tube). The characteristics of single lamp are shown in the follo\~ing  table,

Ta=25 “C 7
Parameter Symbol Min. Typ. Max. Unit Remark

Lamp current IL 2.5 4.2 6.() -s [Note 11
Lamp power consumption PL – 2.1 – \v [Note2]
Lamp frequency FL 20 35 60 KHz [Note31
Kick-off voltage Vs – – 1100 Vrms Ta=2 j “C

— — 1300 Vrms Ta=oCC [Note4]
Lamp life time LL 10000 – – hour [Note51

[Notel 1 Lamp current is measured with current meter for high frequency as sho~~m belo~~.

,-

~li

I

“Ill I
I

ifodule : ~. Inverter 1
-3’—— - ’ I

I

[Note2]  At the condition of YL =200cd/n12

[Note31 Lamp frequencl  ma} produce interference with horizontal synchronous frequency. and

this may cause beat on the displa>”, Therefore lamp frequency shall be detached as

much as possible from the horizontal synchronous frequency and from the harmonics

of horizontal synchronous to avoid  intefierence.

[Note4] The open output voltage of the in~erter  shall be maintained for more than 1 see: othen~ise

the lamp may not be turned on.

[Notej 1 Lamp life time is defined that it applied either ~ or ~ under this condition

(Continuous turning on at Ta=2jCC,  IL=6.O*S)

@ Brighmess  becomes 30% of the original value under standard condition.

@ Kick-off voltage at Ta=O’C exceeds maximum value, 1300 Vrms.

Note) The performance of the backlight, for example life time or brightness. is much influenced

by the characteristics of the DC-AC in~erter for the lamp. When you design or order the

in~erter, please make sure that a poor lighting caused b> the mismatch of the backlight and

the in~erter (miss-lighting, flicker, etc. ) ne~er occur. \rhen you confirm it. the module should

be operated in the same condition as it is installed in your instrument.
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7. Timing Characteristics of input signals

Timing diagrams of input signal are sho~vn  in Fig.2 - ~-~ .

‘-1. Timing characteristics

Parameter Symbol Mode Min. Typ. Max. Unit Remark

Clock Frequencv 11-rc all — 25.18 28.33 MHz

High time Tch “ 5 . — ns

Lo\v time Tcl /! 1() – – ns

Data Setup time Tds “ 5 — — ns

Hold time Tdh ‘f 10 – – ns

Horizontal Cycle TH “ 30.00” 31.78 – ,uS

sync. signal // 750 800” 900” clock

Pulse \vidth THp // 2 96 200” clock

Vertical Cycle T v 480 515 325 560 line

sync. signal 400 445 449 480 line

330 447 449 310 line

Pulse ~~idth Tvp all 1 – 34 line

Horizontal display period THd ‘~ 640 640 640 clock

Hsymc-Clock THc “ 1() – Tc-10 ns

phase difference

Hsync-Vsync Tvh “ () – TH-THp clock

yhase difference

Note) In case of Io\ver  frequency. the deterioration of display quali~, flicker etc. ,may be occurred.

7-2. Horizontal display position

The horizontal display position is determined by ENAB signal and the inpllt data corresponding

to the rising edge of ENAB signal is displayed at the left end of the active area.

Parameter symbol Min. TyT. Max. Unit Remark

Enable signal Setup time Tes 3 — Tc-lo ns

Pulse \vidth Tep 2 640 640 clock

Hsync-Enable  signal THe 44 – 164 clock

phase difference

Note) When ENAB is fixed “Lo\v”, the display starts from the data of C 104( CIOCK) as sho~vn

in Fig.2- 1-3. Be careful that the module does @ ~vork  Ivhen ENAB is fixed “High”.
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7-3. Vertical display position

The vertical display position is automatically centered in the active area at each mode

of VGA ,48 U-,40 ()-, and 350-line mode . Each mode is selected depending on the polarity of

the Vmchronous  signals dcsctibed  in 4-1 motel ).

In each mode ,the data of TVn is displayed at the toD line of the active area. And the

display position \vill  be centered on the screen like the follo~ving  figure \vhen  the period of

verticaI  ~nchronous signal,W,is  ~pical value.

[n 400-,and”  350-line mode, the data in the vertical data invalid period is also displayed,

So ,inputting all data “O” is recommended during vertical data invalid period.

~AB signal has no relation to the vertical display position.

mcde v-data s-s) Vdata ~cd~d] Vdispl~  start(TVn) V-displav ~d unit m
480 34 . 480 34 480 line

m 34 400 443-TV 480 line

330 61 350 44j-p 480 be

‘~
&u mid 4001ina da@ Wicd

3501ims
1,

!1
1
,!,

I
400 1 ines mode (TV=449) 350 1 ines ❑ ode (T\r=449)

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

Display position of input data (480  lines mode)
l’!

(H, V)
( ~rp

I
Dl, DH1 D2. DH1 I D3, DH~

k
(

Dl, DH2 D2, DH2

9

Im i

D 1, DH4S0
F?

/“ R/L=H
U/D=L



Iluimltdl
$yllc. s~ld
[Il$yllc)

Veltlcdl
Syilc  Slpd
(V>yllc)

TV _ .

\ \ 1\F-’”-- y“’v’”
,,

L. .
——

-:~:?:..~::.: u ~----’’~”~..”r\’11 --------- . . . . . . . . . . . . . . . . . .
\! L’lllc’d  Il)v,dld  (I,IIJ  pcll,ld

- - - -

1)111 1)1 12 1)113 1)11479
V<lllc.11 Illv.dld  d.,1.l  I]<ll<ul

1)1148(1

- - - -
,

I

Fig2-1 In~]{lt  signal  \\’aveforn~s (4801  inel node)
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‘l’cl) 1
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, 0. :Iv.,:

\ \
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. . Tys—..._—._  . . . . . ._.___!.  __=x__  ._. _ ___ .  .  ..ryd .  .  _ — . _ -+{

[ I I 1
----

[>.11’I Wyl.11
IIN}-1{$.GI)+7S.
11(}  -[11)

VCIIIC,lI  lll\slll’i 11811.8  Ixll&l(l 1)111 1)112 1)113
[

1)11349
[

1)11350
[

\tclflc.11  UIKIIIII (1.11,1  Ixlloil

- - - -

Fig.2-3  lIIl>IIt  signal lvavcfori]ls  (350 Iil]c IIIodc)
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8. Inl

Colors &

ray scale

Black

Blue

Green

Cyan

Red

JIagenta

Yellow

\Vhite

Black

o

Darker

u
u

Brighter

Red

Black

u
Darker

u

o

Brighter

o
Green

Black

u
Darker

u

o
Brigh[er

u
Blue

LD750fi- !. !

t Si@als.  Basic Display Colors and Gray Scale  of Each Color
d

Data signal

ray5cale RO R1 R2 R3 R4 R5 Go c1 G2 C3 G4 G5 BO B1 B2 B3 Bd B5

0 0 0 0 0 0 0 0 0 0 0 0 000000”

— 0 0 0 0 0 0 0 0 0 0 0 0 111111

— 0 0 0 0 0 0 111111 000000”

0 0 0 0 0 0 111111 111111

— 1 1 1 1 1 1 000000 000000”

— 1 1 1 1 1 1 0 0 0 0 0 0 111111

! 1 1 1 1 1 1 111111 000000

Cso 0 0 0 0 0 0 0 0 0 0 0 0/0 o 0 0 0 0

GS 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

GS2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

& & & 4

4 + & 4

GS61 11 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0

GS62 O 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0

GS63 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0

GSO 0 0 0 0 0 010 0 0 0 0 0 0 0 0 0 0 0

GS 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

GS2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0

4 & 4 4
a

& & & &

GS61 0 0 0 0 0 0 1 0 1 1 1 1 0 0 0 0 0 0

GS62 0 0 0 0 0 0 011111 0 0 0 0 0 0 .

IGS63 O 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 I
GSO 10 0 0 0 0 010 0 0 0 0 010 0 0 0 0 01
GS 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0

GS2 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0

& + & &

& & & +

GS61 o 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 I
1

GS62 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1

GS63 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1

() :Lo\vle\elv  Oltage,  1 :Highlevel\-oltage

Each basic color can be displayed in 64 gra> scales from 6 bit data signals. According to the combination  Of total 1$ bit data

signals, the 262, 144-color display can be achieved on the screen.
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9. Optical Characteristics

Parameter S~mbol Condition Min. T>T. Max.

Viewing Horizontal 021,822 CR>10 35 – –

angle Vertical 611 10 – –

range 612 30 – –

Contrast ratio C R e =0’ 100 – –

Response Rise tr — 3()

time Decay zd — 50 —

Clromatici& of x — U.313 –

white Y — 0.329 –

Lumimnce of white’ YL 1 1 6 0 200 –

[Note4]

White Uniformi~ b iv — — 1.45

-I‘a=25’C, Vcc= +5V

H
4De .

Deg.n[Note2,4  ]

ms [Note3,41

m s

[Note41

cd/m: I L=4.2~

[Note5 ]

XThe measurement shall be executed 30 minutes after lighting at rating. (hpical  condition: IL=4.2mArms)

The optical characteristics shall be measured in a dark room or equi~alent  state

with the method sho~~m in Fig.3 belo~~.

Photodetector (B\l-5A: TOPCON)
/“ [“

II I

Fiel

TFT– LCD module

d=z’

400mm

L C D  Danel

/’ ‘“,/.
I L. ___ ------  -----  _. ___ -.-.  A . -. -._.  -. _. -._.  ___ ------ - -------  .

!

I 1
I

Center of the screen

Fig. 3 Optical characteristics measurement method
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[Notel 1. Definitions of }ietving angle range:

!Ioml line
8X

I

I

>~6 o’clock diree!ion

[Note2 ] Definition of contrast ratio:

The contrast ratio is defined as the follo~ving.

Luminance (brightness) ~vith all pixels tvhite
Contrast Ratio (CR) =

Luminance (brightness) ~vith all pixels black

[Notes 1 Definition of response time:

The response time is defined as the follo~ving  figure and shall be measured by

s~vitching  the input signal for “black” and “~vhite”

A

*

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

[Note5 ] Definition of ~vhite uniformi~:

White unifotii~  is defined as the

follo~ving  ~vith  five measurements

(A-E).

160 320 480 pixel

I : 1“
1

* <2) 120
I T-.@-. _._. r._._._
!

-,-, ~40
A ,1! 360

i : ‘f” pixel

1~1

Maximum Luminance of fi~e points (brightness)J ,y=
Minimum Luminance of fi~”e  points (brightness)

1(1. DispIay Quanti&

The display quali~ of the color TFT-LCD module shall  be in compliance ~vith the

Incoming Inspection Standard.



11. Handling Precautions

a) Be sure to turn off the po~ver  supply when inserting or discomecting the cable.

b) Be sure to design the cabinet so that the module can be installed without any extra stress such as

warp or bvist.

c) Since the front polarizer is easily damaged, pay attention not to scratch it.

d) Wipe 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.

0 Since the panel is made of glass, it may 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 static electnci~  and injure the human earth

when handling.

h) Obseme  all other precaution- requirements in handling components.

i) This module has its circui~ PCBS on the rear side and should be cwefully-  handled in order not

to be stressed.

j) Laminated film is attached to the module surface to prevent it from being scratched Peel the

film off slowly, just before the use. ~vith  strict attention to electrostatic charges. Ionized air shall

be blo~~-n over during the action. B1OW off ‘dust’ on the polarizer by using an ionized nitrogen sun.

etc.

12. Packing form

a) Piling number of cartons : NAY. 7

b) Package quanti~ in one carton : l(lpcs

c) Carton size : 46(1(W) ~ 3(1{)(D) ~ 380(H)mm

d) Total mass of 1 carton filled \vith  full modules : 8750g

Packing form is shown in Fig.4
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3.

No.

1

2

3

4

5

6

7

eliabili~ test items

Test item

High temperature storage test

LOIV temperature storage test

High temperature

& high humidi~  operation test

High temperature operation test

LOTV temperature operation test

Vibration test

(non- operating)

Shock test

(non- operating)

Ta=60’C 2 4 0 h

Ta=-25°C  240h

Ta=40=C : 95%RH 240h

(No condensation]

Ta=50=C 2 4 0 h

Ta=O’C  240h

Frequen~  : 10-57Hz/Vibration  \vidth  (one side) :O.075mm

:5 S -500 Hz/Gravi~:9.  8m/s2

S\veep time :11 minutes

Test period :3 hours

(1 hour for each direction of X.Y.Z)

Max. gravi~ : 490rn/s2

Pulse ~~-idth : 1 lms,  half sine \va\e

Direction : ~X. t Y, ~Z

once for each direction.

[Result Evaluation Criteria]

Under the display quali~ test conditions viith  normal operation state, these shall  be no change

\vhich  may ~ect practical display function.

1-+. Others

1) Lot No. Label:
SH,4RP I Model No.

LQ1OD345 ~
5Z 300004 < , Lot NO.

2) Adjusting volume ha}-e been set optimally before shipment, so do not change any adjusted value.

If adjusted value  is changed, the specification may not be satisfied.

3) Disassembling the module can cause pemlanent  damage and should be strictly a~oided.

4) Please be careful since image retention may occur ~~hen a fixed pattern is displayed for a long

time

5) If an? problem occurs in relation to the description of this specification , it shall be resol~”ed

through discussion ~vith spirit of cooperation.
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~.--~ F,x, rig:,,/ -. \3=c’<!lqn7 : ,-
Connecror — — .

I
/

1
I
\
\ TFT-LCO Modu[e

\ /
. .
-- _--”

Sr ati C ●  l e c t r  i c i t y

/7

/

/

(W=50mm)

Fig 4, Packing form

Acarton
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