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1. APPLICATION
This speification apples tocoor TFT-LCD module, AAO57VF02.

These spedfication papers are the poprietay product of Mitsubishi Eledric Corporation
(“MITSUBISHI) and include materials protected under copyright of MITSUBISHI. No part of this
document mg be reproduced in any form or by any means without the express written permission
of MITSUBISHI.

MITSUBISHI does not assume any liability for infringement of patents, copyrights or other
intellectua property rights of third parties by or arising from use of a product spedfied in this
document. No license, express, implied or othemwise, is granted under any patents copyrights or
otherintelleaua property rights of MITSUBISHI or of othes.

MITSUBISHI dassfies the usage of the TFT-LCD module as fdlows. Please confirm the usage
before udng the product.

(1) Standard Usage
Computers, office equipment, factory automation equipmen, tes and meauremert
equipmert, communications, transportation ecquipmert(automobhles, ships, trains, etc),
provided, however, that operation is not influenced by TFT-LCD directly.

(2) Spedal Usage
Medical equipment, safety equipment, transportation eqlipment, provided, however, tha
TFT-LCD is necessay toits goeration.

(3) Spedfic Usage
Cokpit Equipment, military systems, aerospace eaqlipment nudea reactor control
systems, life syopat systems ard ary other equipment. MITSUBISHI should make a
contract that sipulate gportionment of responsbilities between MITSUBISHI and our
customer.

The product spedfied in this document is designed for “Standard Usage” unles otherwise edfied
in this document.If customers intendto use the poduct for applications otherthan those spedfied
for “Standard Usage”, they should first contact MITSUBISHI sales represrtative for it's intended
use in writing.

MITSUBISHI has been making continuous effort to improve the reliability of its products.
Cugomers should implement sufficient reliability design of their gpplication equipments such as

redundant system design, fail-safe functions, ani-failure features.

MITSUBISHI assumes no responshility for any damage resulting from the use of the product that
doesnot comply with the instructions and the precutions spedfied in thisdoamert.

Please contact and consult a MITSUBISHI sales representative for any questions regarding this
product.
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2. OVERVIEW
AAO057VF02 55.7” color TFT-LCD (Thin Film Transistor Liquid Crystal Display) module compaosed
of LCD panel, driver ICs, contrd circuit, LED driver and backlight unit.

By appling 6 bit digital data 640x 480, 262kcolor images are displayed on the 5.7 diagonal
saee. Input power votages are 3.3 V for LCD driving and 50 V for badlight unit.

The type of data and contrd signals ame digital and transmitted via OMOS interfacepa Typ. 25
MHz clock cycle.

General spedficationsare simmarized in the following table:

ITEM SHECIFICATION
Display Area (mm) %E%E;—%rgzhl) >c<li 230412]/))
Number of Dots 640x 3 (H) x 480 V)
Pixel Fitch (mm) 0.18(H) x 0.18(V)
Color Pixel Arrangement RGB vertical stripe
Display Mode Normally white TN
Number of Color 262k
Luminance (cd/m?2) 400
Wide Viewing Angle Technology Optical compenstion film
Viewing Angle(CR> 10) -80-8C° (H) -60-80° (V)
Surface Treament Clea and hard-coaing 3H
Eledrical Interface CMOS
Optimum Viewing Angle (Contrast ratio) 6 o'clock
Module Size (mm) 1350 (W) x 1046 (H) x 885 D)
Module Mass @) 165
Backlight Unit LED

Characteristic value without any note is typical value.
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3. ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL MIN. MAX. UNIT
Power Supply Voltage for LCD VCC -03 40 \Y
Logic Input Voltage VI -03 60 \Y/
Backlight Voltage VL -0.6 65 \Y
Backlight ON-OFF BLEN -0.6 65 \Y
Light Dimming Cantrol Voltage VBRT -06 65 V
Operation Temperature (Panel) Note 1,2) Top(Panel) -20 70 °C
Operation Temperature (Ambient) Note2) Top(ambient) -20 70 °C
Storage Temperature Note 2) Tstg -30 80 °C

[Note]
1) Measued at the center of adive area and atthe center of parel badk suface
2) Top,Tsg < 40°C : 0%RH max. without condensation
Top,Tsg > 40°C : Absolute hunidity shall be less than the value of DYRH a 40°C without
condensation.

4. ELECTRICAL CHARACTERISTICS

(1) TFT-LCD
Ambient tempeature: Ta = 25°C
ITEM SYMBOL | MIN. TYP. MAX. UNIT Remarks
Power Supply Voltage for LCD VCC 3.0 33 3.6 \Y *1)
Power Supply Current for LCD ICC -- 300 400 mA *2)
Pamissive Input Ripple Vdtage VRP -- -- 100 mVp-p | VCC=+33V
) High VIH 20 - 55 \Y
Logic Input Voltage
Low VIL 0 - 0.8 \Y
*1) Powver ard sighals se&juence:
t1<10ms 200ms<t4
0<t2<50 s 200 ns<t5
0<t3<50ns 0<t6
vce
LCD Power Supply . é data !
Logic Signal E E |
0l |
E ! i H : I
Backlight Power Supply E E
-
5 6

data: RGB DATA, DCLK, DENA, R/L, U/D
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VCC-dp conditions
1)When 24V <VCC <30V, td<10ns
2) When VCC <24V
VCC-dp conditions should also follow the power and signds sequence.

VCC
*2) VCC =+ 33V, fu=315kHz, fv=60Hz, fcik= 25MHz
Display image of typical is 64-gray-bar patern (6 bit), 480 ine mode
*3) Fuse
Parameter Fuse Type Name Supplier Remark
VCC FCC16162AB Kamaya Electric Co., Ltd. *)
*) The power suwpply capacity should be designed to be maore than the fusing current.
(2) Backlight a=25C
ITEM SYMBOL | MIN. | TYP. | MAX. |UNIT Remarks
Input Voltage VL 4.5 5.0 55 \% *3)
Input Current IL - -- 750 mA IF=90 mA
High 0.8VL -- VL \% ON
Backlight ON-OFF BLEN
Low 0] - o2vL | V OFF
. . *1), IF=90 mA
LED Life Time LT 60000 -- -- h ConinuousOperation
Light Dimming Cantrol Voltage VBRT 0 -~ 25 \Y OV:Maximum Luminance

*1) LED life time is defined as the time when the lrightnes becomes 50% of the initial value.

*2) Comply with the LED power-on squence of VL—BLEN, VBRT, and LED power-off sequence of
BLEN, VBRT—VL.

*3) Fuse
Parameter Fuse Type Name Supplier Remark
VL TF16N3.15T KOA *)

*) The power syply capacity should be designed to be mare than the fusing current.
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5. INTERFACE PIN CONNECTION
(1) CN 1(InterfaceSignal)
Used connector: 08-6260033-340829+(KYOCERA ELCO)

Pin No. | Symbol Fundion
1 GND
2 DCLK | Clock signal for sampling catch daa signal
3 HD Horizontal syncsignal *1)
4 VD Vertical sync signal *1)
5 GND
6 RO Red data sgnd(LSB)
7 R1 Red data signd
8 R2 Red data sgnd
9 R3 Red data sgnd
10 R4 Red dat signal
11 R5 Red dat signal(MSB)
12 GND
13 GO Green daa signal (LSB)
14 Gl Green daa signal
15 G2 Green daa signal
16 G3 Green daa signal
17 G4 Green daa signal
18 G5 Green daa signal(MSB)
19 GND
20 BO Blue dat signal(LSB)
21 Bl Blue data signal
22 B2 Blue data signal
23 B3 Blue dat signal
24 B4 Blue dat signal
25 B5 Blue dat signal(MSB)
26 GND
27 DENA Data endle sgnal (to sttle the vewing areg
28 VCC 3.3V Power Suply
29 VCC 3.3V Power Supply
30 R/L Right/Left scanning direction (Low=Normal, High=Right/Left Rewerse)
31 u/D Up/Down sa@anning direction (Low=Normad, High=Up/Down Reverse)
32 NC This pin should be open.
33 GND GND

*1) HD and VD are notbeing usedfor timing contral.
*2) Metal frame is connected to signal GND.
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(2) CN 2(Backlight)
Backlight-side connector: 08-6260018-340829+(KYOCERA ELCO)

MITSUBISHI
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Pin No. Symbol Fundion

1 VL
2 VL
3 VL
4 VL Lamp Voltage
5 VL
6 VL
7 VL
8 VL
9 BLEN Backlight ON-OFF (High:ON, Low:OFF)
10 VBRT Light Dimming Cantrol Voltage
11 GND
12 GND
13 GND
14 GND GND
15 GND
16 GND
17 GND
18 GND
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6. INTERFACE TIMING
(1) Timing Spedfications

ITEM SYMBOL MIN. TYP. MAX. UNIT
Frequeng fok 20 25 30 MHz
Period tck 333 40 50 s
DCLK Low Width twer 10 - - ns
High Width twer 10 - -- ns
DATA(R,G,B), |[Set up time tos 4 - - ns
DENA  |Hdd time toH 4 - - ns
Active Time thA 640 640 640 tck
Horizontal Blanking Time tHe 20 160 - tek
Frequeng fu 27 315 38 kHz
Period tH 263 317 370 us
DENA Active Time tva 480 480 480 tH
Vertical Blanking Time tve 4 45 -- tH
Frequeng fv 55 60 70 Hz
Period tv 143 167 182 ms
[Note]

1) DATA is latchedat fall edge of DCLK in this spedfication.
2) DENA (Data Enable) should always bepasitive pdarity as slown in the timing speification.

3) DCLK should appear during al invalid period.
4) In case of blanking time fluctuation, please satisfy fdlowing condition.
tven> tven-1— 3(tH)
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(2) Timing Chart

a. Pixel Timing Chart

DCLK /

DATA(R,G,B), o
DENA

b. Horizontal Timing Chart

First Data Last Data
DATA Invalid Data 1 2 X 3 X X639 640) Invalid Data
(R,G,B)
tHA

— A\ _
DENA W

A\ 4
A

A4

th=1/f

A

A 4

c. Vertical Timing Chart

Invalid Data
tve

<&
<

LINE DATA

< »
Ll

on T [INAMMUUTUT 1

tv=Ufv

A

A 4
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(3) Cdor Data Assignment

COLOR

INPUT DATA

R DATA

G DATA

B DATA
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BASIC
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[Note]

1) Definition of gray sale
Cdor (n) ---n indicaes gray scale levd.
Highern means brighter level.

2) Data

MITSUBISHI
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(4) Display Position and Scan Direction

D(X,Y) shows the data number of input signal for LCD parel signal processing PCB.

R/L=Low, U/D=Low R/L=High, U/D= Low
s .
e <
D(1,480) —<2 5 D(640,480 D(640,48)<— > D(1,480)
R/L=Low, U/D=High R/AL=High, U/D=High
D(1,480 ——> D(640,48) D(640,480 <——— D(1,480)
% %
N 7
D(1,1) —>D(640,1) D(640,1) <“—— D(1,1)
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7. BLOCK DIAGRAM
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8. MECHANICAL SPECIFICATIONS
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(2) Rear Side
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9. OPTICAL CHARACTERISTICS
Ta=25°C,VCC=3.3V, VL=5.0V, Input Signals: Typ. Values shown in Section 6

ITEM SYMBOL | CONDITION | MIN. TYP. MAX. | UNIT | Remaks
Contast Raio CR 6v=0°, 6H=0° 390 600 -- -- *1)*2)*5)
Luminance Lw 6v=0°, 61=0° 320 400 -- cd/m2 *1)*5)
Luminance Uniformity ALw Ov=0°, On=0° -- -- 30 % *1)*3)*5)

. tr 6v=0°, Bn=0° -- 5 -- ms | *1)*4)*5)
RespaseTime
tf Ov=0°, OH=0° -- 20 - ms | *1)*4)*5)
Viewing Horizontal OH CR> 10 -65-65 | —-80~-80 -- ° *1)*5)
Angle Vertical Ov -50-65 | -60~-80 -- ° *1)*5)
Image Sticking tis 2h -- -- 2 S *6)
Red Rx 0553 0.593 @33
Ry 0.308 0.348 (B88
Cdor Green Gx 0.301 0.341 (881
Coodinates Gy 6v=0°, 6H=0° 0.545 0.585 @25 -- *1)*5)
Blue Bx 0.114 0.154 ao4
By 0.092 0.132 arz2
White Wx 0.273 0.313 (B53
Wy 0.289 0.329 @B69

[Note]
These items ale measued using CS1I000MINOLTA) for color coardinates, EZContrast(ELDIM) for
viewing amgle and CS1000 ¢ BM-5A(TOPCON) for others under the daik roam condition (no
ambient light) after more than 30 minutes from turning on the badlight unless roted.

Condtion: IF=90 mA
Measurement methodior luminance and color coordinatesis as folows.

Photodetedor
: Luminance :0=2° (BM-5A)
6 (Field
(Field) Colorcoordinates: 6=1° (CS1000)

TFT-LCD madule < 500 nm

The luminance is measued acording to FLAT PANEL DISPLAY MEASUREMENTS STANDARD
(VESA Sandard).
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*1) Measurement Bint
Contast Raio, Luminance, Reponse Time, Viewing Angle,Color Coodinates: Display Cener

Luminance Uniformity: point 1~5 skown in a figure bd ow
160 320 480

1,1
120 f\l f\z
N
5
N

240 G

3 4
360 A 4

(640, 480)

*2) Definition of Contrast Rétio
CR=Luminance with al white gxels/ Luminance with all black pixels

*3) Definition of Luminance Uniformity
ALw=[LW(MAX)/Lw(MIN)-1] x 100

*4) Definition of Reponse Time

White
90% 90%
I I
Luminance : :
I I
I I
I 1% Black 10% |
tr—"—‘— —»—"l
*5) Definition of Viewing Angle ©v, 6r)
Normal Axis
0 |
I\ |
[ |
I \\ eVI
oy |
: “\‘/>I eH
Upper (9 %) :\ e
A (W ,/ !
! |
\\\ ! 7 |
\\\\I //// I
—————————————— N - Right ()
\\ |
LCD parel Lower(-)
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*6) Image Sicking
Coninuousy display the test pattern shown in the figure below for two-hours. Then dsplay a
completely white sreen.The previousimage sall not persist more than two sconds at 25°C.

. Cols 318-322 |

. Rows 238-242

i

Black
Lines

TEST PATTERN FORIMAGE STICKING TEST
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10. RELIABILITY TEST CONDITION

(1) Temperature and Humidity

ITEM CONDITIONS
HIGH TEMPERATURE 40°C, 90%RH, 240 h
HIGH HUMIDITY OPERATION (No condensation)
HIGH TEMPERATURE CPERATION 70°C,240 h
LOW TEMPERATURE CPERATION ~20°C, 240 h
HIGH TEMPERATURE STORAGE 80°C,240 h
LOW TEMPERATURE STORAGE ~30°C, 240 h
BETWEEN -30°Q(1 h) and 80°Q(1 h),
THERMAL SHOCK (NON-OPERATION) 100 YCLES

(2) Shock & Vibration

ITEM CONDITIONS

Shock level: 1470nis? (150G

Waveform: hdf snusoidal wave, 2ms

(NON-OPERATION) | Numkber of shodks: one $iodk input in each direction of three mutually
perpendicular axis for atotal of sx shock inputs

SHOCK

Vibration level: 9.8nm/s? (1.0G)
Waveform: sinusoidal
VIBRATION Frequency range: 5 to 500Hz
(NON-OPERATION) | Frequeng sweeprate: Q5 odave /min
Duration: one swee from 5 to 500 Hz in each of threemutually
perpendicular axis(total 3 hours)

(3) Judgment standard
The judgment ofthe dove teds should be made as follow:

Pass: Normal display image, ro damage of the display function. (ex. no line degct)
Partial transformation of the modile parts should be ignored.
Fail: No dsplay image, damage of he dsplay funaion. (ex.line defect)
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11. OTHER FEATURE
This LCD module complies with RoHS) directive.

) RoHS: Redriction of the ug of certain haardous substancesin eledrical and eledronic
equipment
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12. HANDLING PRECAUTIONS FOR TFT-LCD MODULE

Pleasepay attention to the folowings in handling TFT-LCD products;

(1) ASSEMBLY PRECAUTION
a. Please do not tending or wrendiing LCD in assembling. And please do not dop, bend or twist

LCD module in handling.

b. Please design dsplay housng in acocordance with the following guicke lines

(a) Housing casemust be designed carefully soasnaot to put stresses an LCD all sides ard not to
wrend module. The gresses may cause nonuniformity even if there is no nonuniformity
statically.

(b) Under high temperature enwronment, grformance and life time of LED may heavily
shorten. When wu design with our LCD product, pleesse condder radiating hea and
ventilation for goodhed management.

(o) Keepsufficdent deaance between LCD modile back surface and housng when the ICD
module is mounted Approximately 1.0mm of the deaance in the design is recommencd
taking into acoount the tlerance of LCD module thicknes and mounting structure height on
the hou#ng.

(d) When same paitts, such as, FPCcable ard ferrite plate, are installed underneath the LCD
module, ill sufficientdeaance isrequired such as 0.5mm. This deaance is, egedially, to
be reconsderedwhen the dditiond parts are imdementedor EMI countemmeasure.

(e) Keepaufficient dearance between LCD modile and the othes parts, such as inverter and
sped&ker s0 as not to interface the LCD modde. Approximately 1.0mm of the deaance in the
design is recanmended.

(f) To avoid locd elevation/decrease of temperature, cansidering locaion of heating dement,
hed release, themd design should be done.

c. Please do not push or scratch LCD panel surface with anything hard. And do not soil LCD panel
surface by touching with bare hands. (Polarizer film, surface of LCD panel isesasy to ke flawed)

d. Please do not press any parts on the rear side such as source TCP, gate TCP, cantrol circuit
board and FPCs during handling LCD module. If pressing rear part is unavoidable, handle the

LCD modue with care not to danage them.

e. Rease wipe off LCD panel surface with absorbent cotton orsoft doth in ase of it being soiled.

f. Please wipe off drops of adhesves like saliva and water on LCD panel surface immedately. They
might damage to cause panel surface variation and cdor change

g. Please do ot take aLCD modue to piecesand reconstruct it. Resolving and reconstructing mod-
ulesmay cause them not to wrk well.

h. Hease do not toudr metdframeswith bare hands and soiled gloves A color change of the metd
frames can happen during a long preservation of sdled LCD madules.

i. Please handle metal frame arefully because edje of netal frame isvery sharp.

j- Pleasse conned the metaframe of LCD module to GND in order to minimizethe efect of external
noise and EMI.

k. Be sure to cannect the cables and the connecters carectly.

(2) OPERATING PRECAUTIONS

a. Please be sure to turn off the power supply before connecting and disconnecting signal input
cable.

b. Pleasedonat change variable resistance setings in LCD module. They are adjusted to the most
suitable value. If they are dhanged, it might hgppen LCD doesnot stisfy the daracteristics
spedfication.

c. The interface signal speedis very high. Please pay attention to tensmission line design and
other high spead signal precautions to satsfy signal speification.

d. A condensation might happen onthe surface and inside of LCD module in case of sudden change
of ambient temgrature.
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e. Please pay attention not to display the same patern for very long time. Image might stick on
LCD. Even ifimage gicking hgppens, it may disappear asthe opration time poceeds.
f. Please obey the ame sfe instructions as onesbeing preparedfor ordinary eledronic products.

(3) PRECAUTIONS WITH ELECTROSTATICS

a. ThHs LCD maodule use CMOSC on circuit board ard TFTLCD parel, ard soit is easy to be
affected by eledrogatics. Please be careful with eledrogatics by the way of your body
conneding to the goundand so on.

b. Please remowe protedion film very dowly from the sirface of LCD modile to pevent from
eledrogatics oacurrence.

(4) STORAGE PRECAUTIONS

a. Please do not leare the LCDs in the enwwonmert of high humdity and high temperature such as
60°CO0¥RH.
b. Please do not leave the LCDs in the enwonment oflow temperature; below -30°C.

(5) SAFETY PRECAUTIONS

a. When you waste damaged or unneessary LCDs, it is recommended to crush LCDs into pieaes
and wash them of with solventssuch as acetone ad ethanol, which should later be burned

b. If any liquid leaks aut of a danaged dass e€ll and comes in contad with the hands, wash off
thoroughly with soap and waer.

(6) OTHERS

a. A strong inddent light into LCD panel nay cause deterioration to polarizer film, coor filt er, and
other materials, which will degrade the quality of display characteristics. Please do not expose
LCD module uncer strong Ultraviolet rays for along ime.
b. Pleasse pay atention to a panel sde of LCD modue not to contact with other materials in
presrving it alone.
c. For the pakaging box, please pay attention to the foll owings;
(a) Packaging box and innercase for LCD are designedto proted the LCDs from the damage or
scratching during transportation. Please do rot open except picking LCDs up from the lox.
(b) Pleasedo nat pilethem up more than 8 boes. (They are not designed sa) And please do nat
turn over.

(c) Hease handle packaging box with care not to give them sudden shock and vibrations. And
also please do rot throw them p.

(d) Pakagng bax ard inner casefor LCDs are made of cardbcard. So please pay attention not to
get them wet. (Such like keefing themin high humidity or wet place can occu getting them

wet.)
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