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LD12607-1
These specification sheets are the proprietary product of SHARP CORPORATION(”SHARP) and include
materials protected under copyright of SHARP. Do not reproduce or cause any third party to reproduce them
in any form or by any means, electronic or mechanical, for any purpose, in whole or in part, without the

express written permission of SHARP.
The device listed in these specification sheets was designed and manufactured for use in OA equipment.

In case of using the device for applications such as control and safety equipment for transportation(aircraft,
trains, automobiles, etc. ), rescue and security equipment and various safety related equipment which require
higher reliability and safety, take into consideration that appropriate measures such as fail-safe functions and

redundant system design should be taken.
Do not use the device for equipment that requires an extreme level of reliability, such as aerospace
applications, telecommunication equipment(trunk lines), nuclear power control equipment and medical or

other equipment for life support.

SHARP assumes no responsibility for any damage resulting from the use of the device which does not

comply with the instructions and the precautions specified in these specification sheets.

Contact and consult with a SHARP sales representative for any questions about this device.
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1. Application
This specification applies to a color TFT-LCD module, LQ133X1TS70.

2. Overview

This module 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 and power supply circuit
and a backlight unit. Graphics and texts can be displayed on a 1024 X 3 X768 dots panel with 262,144 colors
by using TMDS (Transition Minimized Differential Signaling) to interface and supplying +3.3V DC supply
voltage for TFT-LCD panel driving and supply voltage for backlight.

Optimum viewing direction is 6 o'clock.

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

3. Mechanical Specifications

Parameter Specifications Unit

Display size 34 (13.3") Diagonal cm

Active area 270.3 (H) X 202. 8 (V) mm

Pixel format 1024 (H) X768 (V) pixel
(1 pixel=R-+G-+B dots)

Pixel pitch 0.264 (H) X0.264 (V) mm

Pixel configuration R,G,B vertical stripe

Display mode Normally white

Unit outline dimensions *1 304 (W) X 240.6 (H) X 8(D) mm

Mass 75030 g

Surface treatment Anti-glare and low reflection(~1.7%)
hard-coating 2H

*1.Note: excluding backlight cables.

Outline dimensions is shown in Fig.1



4. Input Terminals

4-1. TFT-LCD panel driving

CN1 (TMDS signals and +3.3V DC power supply)
Using connector : DF14A-20P-1.25H (Hirose)
Corresponding connector : DF14-20S-1.25C(Hirose)
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W F Esea ] B e
1 GND
2 GND
3 RX2+ Receiver signal (+) TVDS
4 RX2- Receiver signal (-) TMDS
5 RX2GND
6 RX1+ Receiver signal (+) TMDS
7 RX1- Receiver signal (-) TMDS
8 RX1GND
9 RX0+ Receiver signal (+) VDS
10 RX0- Receiver signal (-) TMDS
11 RXOGND
12 RXC+ Clock signal (+) TMDS
13 RXC- Clock signal (-) TMDS
14 RXCGND
15 +3. 3V +3.3V power supply
16 +3. 3V +3.3V power supply
17 GND
18 GND
19 GND
20 GND

[Note 1] Relation between TMDS signals and actual data shows below section (4-2).

[Note 2] The impedance of the connecting cable must be 50 ohm.
[Note 3] The shielding case is connected with signal GND.
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4-3. Backlight driving

CN2,CN3 Using conncter: BHR-03VS-1(JST)
Mating connector : SM02(8.0)B-BHS;1(JST)

LD12607-5

Pin no. | symbol Function
1 VuiGH | Power supply for lamp  (High voltage side)
2 NC
Viow | Power supply forlamp  (Low voltage side)
5. Absolute Maximum Ratings
Parameter Symbo | Condition Ratings Uni| Remark
1 t
Input voltage V1 | Ta=25°C |—0.3 ~ Vcc+03 |V
+3.3V supply voltage Vee | Ta=25C 0 ~ +4.0 \%
Storage temperature Tstg - —25 ~ 460 °C | [Notel)
Operating temperature (Ambient)| Topa — 0 ~ +50 C

[Notel] Humidity : 95%RH Max. at Ta<40°C.
Maximum wet-bulb temperature at 39°C or less at Ta>40°C.

No condensation.
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&, Elecrrical Characteristics
6-1,TFT-LCD panel drving Ta=257
L Parameter Symbol | Min. | Typ. | Max. | Unit | Remark
| Voo | Supply voltage Vee | ¥30 | #33 | 36| V [Nom1}
'r Curzent dissipadon Iee — | 640 | 850 | maA | [Now2] &
|__Permissive inputdpplovoltsge | Yap | — | = | 100 |mVpp| Vec=+33V
Differential input voltage Yo 75 — | 1000 | m¥
Single ended ampliruds .
Input lsekage Current L] .0 +10 | uA | Veew+d3V
[Notel] :
On-off conditions for sappiy voltage . L E—— apy et
' C. I
J0<11%10ms & Lo . | ?4“4_
N 0<2E60ms e aw e
0<tisls L |-:—"-—-5-—-n:—-‘l—:,-l-=’-s-w-
t4 2= 200ms
Vee-dip conditiens
Yoo
1Y 2353VEVee <30V .
W= 10ms . i ‘
% Vec<5V ' | oo &
Vee-dip condiians should alsc follow the ! I
: !
On-off conditiona for supply voltags ST
[Note2] Typical current situation . 1&-gray-hang patters, RO nan red
Veo=+3.3V PR TR L R LL LB LA L
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6-2. Backlight driving

The backlight system is an adge-lghting type with a couple of CCFT {Cald Cnthode Fluoreseent Tube),

The characterisdes of the only lamp are shown in the following table.

Paramater Symbel | Min, Ty, | Max, Unit Remark

Lamp curren! rangs L 32 6.0 8.3 marmse | [Notel]

Lamp voltage V1 - 00 - Wrms

Lamp powe: sonsumpton P - 1.60 - W [Note2]

Larmp frequency Fr a0 &0 T KHz | [Note3]

Kick-off voltage Vi - - 1140 | Vrems | Te=257 |

— — | 1400 | Vrms | Tam0%C | [Nowd]

Lamp life time | L, {25000 | - .| — | Hour | [Netes]

[Natel] Lamp currant s measused with cunent mater for bigh frequeacy as shown below,

- 1

Hodule Iavartar
3 (o)

Y Eri

*3pin 13 Yoo
[Nate2] Calculated value for reference (L > Vi) _
[Note3] Lamp fraquency may produce interforance with horizontal synchroneus frequency, and
' this may causa best oo the display, Tharefory |]amp frequency shall be detached a8

much as possible from the horizontal syneheonous frequency and from the barmonics
of horlzonta! synehranous 10 avold harfarence.

[Wotad] The voltage above this vaiue should be applied to the lamp for more than | second to ran-
up. Otherwise the lamp may ot be ramed os,

- [Motas] Lamp Ufe time is definad a8 the time when elther (O or @  occcurs in the continuous

operation under the conditon of Te=25C and I=6.0mArms,
I Hrighmass becomes 50% of the nriginal valus under standard condition. -
& Kick-off voltage st Tas0C wxcoeds maximum value, 1400V s,

- Note) The parformance of the back'ight, for exampia iifs dme or brightnens, is much influencad
v the charactestatics of the DC-AC Inverter for *he laomp. When you design or ordsr the
inverter, please make sure chat a poor lighting caused by the mismarch of the backlight and
tha inverter (miss-lighting, flickar, ste.) never acenr. When you confirm it, the module should
be gperated in the same condition as it is instslled [n your instrument.
Use the lamp Invarter power source incorporating such eafeguard ag overvoltage/oversurmnt
proractiva sirault or lump voltage waveform datestion cirewit, which should have individual
control of sach lamp,In case one cirquit without such individual control is comected to more
than twa lamps, sxesssive current may Bow into one lamp when the other one is not in operatian,
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7. Timing characteristics of input signals

7-1. Timing characteristics

7-1-1. Digital outputs of TMDS driver

Data
B
ENAB
Sync T
< C D E —><F >
A R —
(Vertical)
Item (symbol) Min. Typ. Max. Unit =
Vsync cycle (Ty,) — 16.667 — ms |Negative
803 806 line
Blanking period(Tg) 35 38 - line
Sync pulse width (Tyc) 4 6 — line
Back porch (Typ) 0 29 line
Sync pulse width+Back porch 35 35 35 line
(TyctTyp)
Active display area (T3) 768 768 768 line
Front porch (Typ) 0 3 - line
(Horizontal)
Item (symbol) Min. Typ. Max. Unit | Remark
Hsync cycle (Ty,) 19.4 20.677 — us |Negative
1260 1344 1408 clock
Blanking period (Ty35) 236 320 — clock
Sync pulse width (Tyc) 8 136 — clock
Sync pulse width + Back porch | 1500-Ty, 296 Tya-1024 | clock
(Tuc + Typ)
Active display area (T) 1024 1024 1024 clock
Front porch (Tyg) 0 24 — clock
(Clock)
Item Min. Typ. Max. Unit Remark
Frequency 50.0 65.0 65.3 MH, [Note1]

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

(Hsync-Vsync Phase difference)

Vsyne

flomne L L L L L

THV

Item(symbol) Min. Typ. Max. Unit Remark
Hsync-Vsync Phase difference(T ) 1 — | Tya—Tyc | clock




(Hsync-ENAB Phase difference)

ENAB

Hsync

Item

Typ.

Unit

Remark

(Tyn)

312

clock
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7-1-2. TMDS inputs

w X

X

X

RX1

X

A

<

- ¢

Tecs ‘P'

X

X

Item(symbol) Conditions Min. | Typ. | Max Unit Remark
Channel to Channel Differetial _ _ 7 ns
Input Skew(T )
Intra-Pair(+ to -) Differential 65MHz _ _ 470 S
Input Skew(Typps) 1 pixel / clock P
Worst Case Differencial Input
Jitter tolerance ? - - 465 ps [Note1]

[Note1] Jitter defined as per DVI 1.0 Specification, Section 4.6 Jitter Specification.

7-2 Display position

Item Standards Beginning Ending |Unit| Remark
Horizontal | rising edge of ENAB 0 1024  |clock
Vertical rising edge of Vsync 35 803 clock
[Note]
(Horizontal display direction)
Don’t keep ENAB “Low” during operation.
(Vertical display direction)
35 lines are counted from Vsync negative edge and data from next line are available.
(Note of ENAB signal)

ENAB could not be used for the purpose of the vertical display start timing.




7-3. Input Data Signals and Display Position on the screen

Display position of input data

D1, DH1 D2, DH1 D3, DH1
D1, DH2 D2, DH2
D1, DH3

D1, DH768

D1024, DH1

D1024,
DH768

LD12607-10
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8. Input Signals, Basic Display Colors and Gray Scale of Each Color

Colors & Data signal
Gray scale |Grayscale] RO R1 R2 R3 R4 R5|GO GI G2 G3 G4 G5|BO Bl B2 B3 B4 BS
Black | — o 0o o o o o|lo o o 0o 0o 00 0o 0 0 0 o
Blue — o 0o o 0o 0o 0ol0o o o 0o 0o o1 1 1 1 1 1
@ | Green | — |0 0 0 0 o0 0|1 1 1 1 1 1]l0 0 0 0 0 0
5| cyan — Jo 0o o 0o o o1 1 1 1 1 1|1 1 1 1 1 1
S| Red - |11 1 1 1 1 1/0 0o 0 0 0 0|0 0 0 0 0 0
S Magenta — 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1
Yellow | — |1 1 1 1 1 1|1 1 1 1 1 1l0 0 0 0 0 o0
White | — {1 1 1 1 1 1|1 1 1 1 1 1)1 1 1 1 1 1
Black | 650 o 0o o 0o o 0oflo 0o 0o 0 0 0|0 0 0 0 0 0
5 i Gs1 |1t o 0o 0 0 0/0O 0 0O 0 0O 0|0 0 0 0 0 0
“ | parker [ 6s2 [0 1 o 0o o o]lo 0o o 0o 0o olo0o 0o 0o o 0 o0
=1 e J $ $ y
= 8 N N2 N v
2 |Brighter] 6s61 |1 o 1 1 1 1l0 o 0 0o 0 0]l0 0 0 0 0 0
3 662 o 1 1 1 1 1/0 0 0 0 0 0|0 0 0O 0O 0 0
Red | 663 ]1 1 1 1 1 1/0 0 0 0 0 0]0 0 0 0 0 0
Black | 650 Jo o 0o 0o 0o o0fl0 0 0 0 0 0|0 0O 0 0 0 0
5 o st o o o o 0o o|l1 0o 0 0 0 0|0 0O O 0 0 0
; Darker | 62 {0 0 0 0 0 0}l0 1 0 0 0 0|0 0O 0 0 0 O
=1 ¢ ¥ J N N
= g N2 ¥ N7 ¥
% IBrighter| 6s61 |0 0 0o o o o1 o0 1 1 1 1]0 0 0 0 0 0
: 3 G620 o o o o oo 1 1 1 1 1/0 0 0 0 0 0
" | Green [ GS63 |0 0o 0o o o o1 1 1 1 1 1]l0 0 0 0 0 O
Black | 60 [0 o o o 0o 0|0 o 0 0o 0 0|0 0 0 0 0 o0
g i st o o o o 0o 0l0 0 0 0O 0O O]1 0 0 0 0 0
; Darker | 62 [0 0o o o o o0olo o o 0o o0 0|0 1 0 0 0 0
Sl e J N $ $
= a8 N2 ¥ ¥ N7
? Brighter| Gs61 [0 o o o o0 o]0 0o o0 o o0 0|1 0 1 1 1 1
g 662 o o 0o 0o o0 0|0 0 0 0 0 O]O0O 1 1 1 1 1
Blue | 663 |0 0 0 0 0 0|0 0 o0 0 O O|1 1 1 1 1 1

0 :Low level voltage, 1 : High level voltage
Each basic color can be displayed in 64 gray scales from 6 bit data signals. According to the combination of
total 18 bit data signals, the 262,144-color display can be achieved on the screen.
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9. Optical Characterigtics Ta=25C, Veo=+3.3V
. Pammeter | Symbal Condition Min. | Typ. | Max. | Unic Remark
Viewing |Horlzonal | 621,8322|  CRZ10 45 | 5G| — |Deg | {Newld]

anple | Vertical a1l 1 2C — | Deg. |

range 412 30 45 —. | Deg.

Contrast rano CRa B= 150 - — iNote2,+]

CRo | Optimum viewingangle| — | 300 | —

stpunse! Rize 23 g =G* - 13 — ims [Moted,#]

fme | Dacay rd - n | - i ms '
Chromaticity of % 0,283 | 0,313 |0.343 [Notes]
whita ¥ 0.298 | 0,328 |0.359
Chromadcizy of % 0.54% | 0.475 | 0.605
red v 9.204 | 0.324 | 0,354
Chromaticity of x 0.240 | 0.310 0,340 FAN
green ¥ 0,37 0.54T§ﬂ.577
Chromaticity of x 0.130 | 0.160 '0.180
S N {0,095 | 0128 "0.185 |
Luminsace of white | ¥ o {20 — [ed/nf] nmaamame (Nowss} |
White Uniformity | 8w — I =~ ]38 [Notes] '

3%The measuremen: shall be executed 30 minubss Mter lighting at rating, (typisal condition:k=6.0mArms)
The optical characteristics shall ba measured in & dark soom or squivalant atate with the method shows in
Fig.3 below,
Photscetestor (BM-54TOPCON)

£400mm

TET=LCD module LCD penel

Center of the sormen

Fig. 2 Optical characterig:ics measurement methed
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[Notel] Definitions of viewing angle range:

Normal line

6 o'clock direction
[Note2] Definition of contrast ratio:

The contrast ratio is defined as the following.

Luminance (brightness) with all pixels white

Contrast Ratio (CR) =
Luminance (brightness) with all pixels black

[Note3] Definition of response time:
The response time is defined as the following figure and shall be measured by

switching the input signal for "black" and "white" .

: white
= 100% :
a 90%
373
53
3w
- >
e
S= 10%
22 %
== g
time
[Note4] This shall be measured at center of the screen.
[Note5] Definition of white uniformity:
White uniformity is defined as the 256 512 768 pixel
following with five measurements
(A~E). X > 192
— - T - 384
D i 576
pixel

Maximum Luminance of five points (brightness)

o w= Minimum Luminance of five points (brightness)
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10. Handling Precautions

a)
b)

c)
d)
e)
f)

g

h)

»
k)

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

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

Since the front polarize is easily damaged, pay attention not to scratch it .

Since long contact with water may cause discoloration or spots, wipe off water drop immediately .
When 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. Handle
with care .

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

Make sure the four mounting holes of the module are grounded sufficiently. Take electro-magnetic
interference (EMI) into consideration.

This module has its circuitry PCBs on the rear side and should be handled carefully in order not to be
stressed .

Observe all other precautionary requirements in handling components .

When some pressure is added onto the module from rear side constantly , it causes display non-

uniformity issue , functional defect , etc . So , please avoid such design .

11. Packing form

a) Piling number of cartons : MAX. 5

b) Package quantity in one carton : Spcs

¢) Carton size : 340mm(W) X 420mm(H) X 180mm(D)

d) Total mass of one carton filled with full modules : 5500¢g

Packing form is shown in Fig.4.
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12, Ealiabilicy teat items )
No, | Testltem Conditlons |
1 | High temperature storage tast Tam60'% 240h
2 | Low temperaturs storage teat T 2870 240k i
3 | High tsmperature Ta=40'C ;95%RH  240h 3
& high humldity operstion test (No condensafion)
4 | High tamperamre oparation tedt Taw50T 240h
{The panel temp, must be less than §0°C)
Low taroperanire operation test Ta=(C 2a0H
6 | Vibration toat Fraquency ; 10~57Hz Vibration width (one zaid) : 0.078mm
{non- operting) ; 38~300Hz/Gravity ; §.8m°
Sweep time : 11minutes
Test pariod ; 3 hnu.rs {1 houra for aach dincﬂnn XY
i 71 Shock test 1. Max. graviry  490m/’
| {non- gperadng) : Pulse width 11 ms, gion wave
Drirection : I:':K,:I: Y,=Z once for each directon

[ valuation methed ]
Modnls tast 15 dene in standard condition, undesr the ipspecrion standard of tha shipment inspaction sandard
took, We consider which there iz the change that becomes an sbarmierlon on practical uss or not,

13, QOthers 1
1D Lot No. and  indication Label:

SHARP — ¥odel No.

Ar'""
SXITST70
i anlﬁax%xm_sé— Lot Na.

MADE LN JAPAN How to express Lot No. A

| 00 OOC000 _s

A srodustfon year {the lass flpres of the Christian Bral T Seria. No, .
' -~
A srodustion peath -9, K. ¥ I aminigtration Ne.

2) Adjusting volume have beaen set optimally before shipment, sa do not change any adjusted value .
If adjusted value is changed, the specification may oot be eatisfied .

3} Disagsernbilag the module can canze permanent damage and should be gizictdy avoided

4)Planga be caveful singe fmage rerenton may occur when 2 Sxed pattern is displayed for a long fims .

%The chemical compaund which causas the deapueden of ozons luyer is oot _ba!ng usnd.

§) Whan any questien or issue occurs , it shall be solved by cmtwal discussion.,
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