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1. Features

6.5 inch module is a color active matrix thin film transistor (TFT) liquid crystal display
(LCD) that uses amorphous silicon TFT as a switching device. This model is
composed of a TFT LCD panel, a driving circuit and a backlight system. This TFT
LCD has a 6.5 inch diagonally measured active display area with 800 horizontal by

480 vertical pixel resolutions.

(1) Construction: 6.5” a-Si TFT active matrix, White LED Backlight.
(2) Resolution (pixel): 800(R.G.B) X 480

(3) Number of the Colors : 16.7M colors (R, G, B 8 bit digital each)
(4) LCD type : Transmissive , normally White

(5) Power Supply Voltage: 3.3V for logic voltage.
(7) Viewing Direction: 6 O’clock ( Gray Inversion)

2. PHYSICAL SPECIFICATIONS

Item Specifications unit
LCD size 6.5 inch (Diagonal)
Outline Dimension 155.2(W) x 89.4(H) x 5.5(D) mm mm
Number of Pixel 800 RGB (H) x 480 (V) pixels
Pixel pitch 0.05975(W) x 0.1598 (H) mm mm
Pixel arrangement RGB Vertical stripe
Display mode Normally white
Surface treatment Antiglare
Weight 126.9 (typ.) g
Power consumption (B/L system) 1.488 (typ) W
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3. ABSOLUTE MAX. RATINGS

Values
Iitem Symbol Unit Remark
Min Max.

C%op 0.3 5.0 W

Avon £ 13.5 W

Power voltage “aH 03 40.0 W

Vel -20.0 03 W

Wan-VeL - 40.0 v

Operation Temperaturs Tap =30 a5 i

Storage Temperature TstT =30 84 L
. , . Each LED

W y L - Y

LED Reverse Voltage /R 1.2 . Note 2

LED Farward Current IF - 24 m& | Each LED

MNote 1: The absolute maximum rating values of this product are not allowed to be exceeded
at any times. Should a module be used with any of the absclute maximum ratings
exceaded, the characteristics of the module may not be recoverad, or in an extreme
case, the module may be permanently destroyed.

Mote 2°Wr Conditions: Zener Diode 20ma
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4. ELECTRICAL CHARACTERISTICS
4-1 TFT LCD Module

Values
Item Symhbol Unit Remark
Min. Typ. Max.

Do 3.0 33 3.5 W Mote 2

Moo 10.2 10.4 10.6 W

Power voltage

ey 15.3 16.0 16.7 W

Vil 7T T4 5.3 W

Input signal valtage Yoo 4.0 i

Input logic high voltage Yy 0.7 DYop - 0Yop i
Mote 3

INput logic low voltage Wil 0 - 0.3 oo i

Mote 1: Be sure to apply Deg and Ve to the LCD first, and then apply Vay.
Mote 20 OM/eo setting should match the signals output voltage (refer to Note 3) of
customer's system board.
Mote 30 DCLK HS VS RESET LD, 'R, DE.RO-RT G0~G7 BO~B7 MOD

4-2 Current Consumption

Values
ltem Symbol Unit Remark
Min. Typ. Max.
IGH - 0.6 1 mA
leL - 0.6 1 mA
Current for Driver
IDVoo - 4 10 mA
|AV - 20 50 mA
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4-2 Backlight Driving Conditions

Values
ltem Symbol Unit Remark
Min. Typ. Max.
Voltage for LED backlight Vi 93 | - Vv Note 1
Current for LED backlight I - 160 -- mA
LED life time - 20,000 - - Hr Note 2
Note 1: The LED Supply Voltage is defined by the number of LED at Ta=25 C and
IL =160mA.

Note 2: The “LED life time” is defined as the module brightness decrease to 50% original
brightness at Ta=25 C and I, =160mA. The LED lifetime could be decreased if
operating . is lager than 160mA.
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5. Optical Specifications

Values
Item Symbol Candition Unit Remark
Min Typ. | Max.
=1 D=180°(9 o'clocky | &0 70 -
e Bx =03 a'clock) &0 70 - ]
Wiewing angle : degree Mote 1
(CRE 0 . -
' it D=20°(12 o'clocky | 40 50 -
=3 D=270°(5 o'clocky | &0 70 -
Teon - 10 20 msec | Mote 3
Response time
Tarr - 15 30 msec | Mote 3
Coantrast ratio CR 400 00 - - Mote 4
Wy Normal 026 | 0.31 | D36 - Note 2
Color chromaticity w=0=0 Note 5
Wy 028 | 032 | 038 - Mote &
Luminance L 400 300 - cdim® | Note 6
Luminance uniformity u 70 75 - Y Mote 7

Test Conditions:

1. DWpp =3.3% IL =160ma (Backlight current), the ambient temperature is 23

2. The test systems refer to Mote 2.
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Mote 1 Definition of viewing angle range

O=180°

Mormal line
B==0°
=00
i 12 o'clock direction
.'I.. i -"J/
5 [ S _’/"
- B
I R /
- . /.-' 'l;,-’"
= B ,'.l f/
ho /

-
s
P

/ ’K:t:-=2m°

& o'clock direction
Fig. 4-1 Definition of viewing angle

Note 20 Definition of optical measuremeant systam.
The optical characteristics should be measured in dark room. After 30 minutes
operation, the optical properties are measured at the center paint of the LCD
zcreen. {Response time iz measured by Photo detector TOPCON BM-7, other
items are measured by BM-5A/Field of view: 1° /Height: 500mm_;

(L=180°

|

|

T - =0
| -~ Active Area /

| -

Il

LCM

= oclock direction

Normal line
B=w=0"
Photo detector
=  S—
I
=50
=00m 12 o'clock direction
- f ’
e /.- ’ ///:-:]
e =07
-~
— i LCM
L L =T

Fig. 4-2 Optical measurement system setup

Date : 2012/2/8

AMPIRE CO., LTD.



Mote 30 Definition of Response time
The response time is defined as the LCD aplical switching time interval betwesn
“White" state and “Black” state. Rise time (Tgy) is the time between photo detectar
autput intensity changed from 90% to 10%_And fall time (Tg=r) is the time
between photo detector output intensity changed from 10% to 90%.

(»/“Jhite iTFT OFF) Black (TFT ONj) White (TFT DFF:)
2 4 100%
20 | 90% ———=—
57
o2
L =
eg | 0% —————
5= 0% +— i
2 — | 4>[r —

Ton OFF

Fig. 4-2 Definition of response time

Mote 4 Definition of contrast ratio
Luminance measured when LED on the "White" state
Luminance measurad when LCD on the "Black” stata

Contrastratio [CR) =

Mote 30 Definition of cofor chromaticity (CIE1931)
Color coordinates measurad at center point of LCD.

MNote & Definition of luminance: Measured at the center area of the pangl when LCD panel
is driven at - “white”  siaote
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6. INTERFACE

6-1 TFT LCD Module

FPC Connector is used for the module electronics interface. The recommended model is
FH12A-50S-0.5SH manufactured by Hirose

Pin No. | Symbol /0 Function Remark
1 VieD+ P Power for LED backlight (Anode)
2 Viep+ P Power for LED backlight (Anode)
3 Viep- P Power for LED backlight (Cathode)
4 Viep- P Power for LED backlight (Cathode)
5 GND P Power ground
6 Veom | Common voltage
7 DVop P Power for Digital Circuit
8 MODE | DE/SYNC mode select Note 1
9 DE | Data Input Enable
10 VS | Vertical Sync Input
11 HS | Horizontal Sync Input
12 B7 I Blue data(MSB)
13 B6 | Blue data
14 B5 | Blue data
15 B4 | Blue data
16 B3 | Blue data
17 B2 | Blue data
18 B1 | Blue data Note 2
19 BO | Blue data(LSB) Note 2
20 G7 | Green data(MSB)
21 G6 | Green data
22 G5 | Green data
23 G4 | Green data
24 G3 | Green data
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25 G2 I Green data

26 G1 I Green data Note 2
27 GO0 I Green data(LSB) Note 2
28 R7 I Red data(MSB)

29 R6 I Red data

30 R5 I Red data

31 R4 I Red data

32 R3 I Red data

33 R2 I Red data

34 R1 I Red data Note 2
35 RO I Red data(LSB) Note 2
36 GND P Power Ground

37 DCLK I Sample clock Note 3
38 GND P Power Ground

39 L/R I Left / right selection Note 4,5
40 u/D [ Up/down selection Note 4,5
41 Van P Gate ON Voltage

42 Val P Gate OFF Voltage

43 AVoo P Power for Analog Circuit

44 RESET I Global reset pin. Note 6
45 NC - No connection

46 Veom I Common Voltage

47 DITHB I Dithering function Note 7
48 GND P Power Ground

49 NC - No connection

50 NC - No connection

I input, O: output, P: Power
Note 1: DE/SYNC mode select. Normally pull high.
When select DE mode, MODE="1", VS and HS must pull high.
When select SYNC mode, MODE= "0", DE must be grounded.
Note 2: When input 18 bits RGB data, the two low bits of R,G and B data must be
grounded.
Note 3: Data shall be latched at the falling edge of DCLK.
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Note 4: Selection of scanning mode

Setting of scan control input

Scanning direction

Note 5: Definition of scanning direction.

U/D L/R

GND DVop Up to down, left to right
DVip GND Down to up, right to left
GND GND Up to down, right to left
DVpp DVpp Down to up, left to right

Refer to the figure as below:

Left

[FGB

—— Right

Note 6: Global reset pin. Active low to enter reset state. Suggest to connect with an RC
reset circuit for stability. Normally pull high.

Note 7: Dithering function enable control, normally pull high.
When DITHB="1" Disable internal dithering function,
When DITHB="0" Enable internal dithering function,
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7. INPUT SIGNAL :

7-1 AC Electrical Characteristics

HS«
DCLK.

(HV Mode)
RO~RT-
GO0~GT7.
B0~B7-
RO~R7-
GO~G7.
B0~B7-

Loy

(DE Mode)
DE-

Figqure 3. 1 Horizontal input timing diagram.

e :
—ﬂﬂmmmﬂm me -1

SISV L

Fiqure 3. 2 Vertical input timing diagram.
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7-2 Timing Diagram of Interface Signal

Values
Item Symbol Unit Remark
Min. Typ. Max.
Horizontal Display Area thd - 800 - DCLK
DCLK Frequency felk 264 33.3 46.8 MHz
One Horizontal Line th 862 1056 1200 | DCLK
HS pulse width thpw 1 - 40 DCLK
HS Blanking thb 46 46 46 DCLK
HS Front Porch thfp 16 210 354 DCLK
Values
Item Symbol Unit Remark
Min. Typ. | Max.
"ertical Display Area tvd - 480 - TH
V'S period time tv 510 525 650 | TH
V3 pulse width tvpw 1 - 20 | TH
VS Blanking tvb 23 23 23 | TH
VS Front Porch tvfp 7 22 147 | TH
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7-3 Power Sequence
1. Power on:

DVopr—VGL—-VGH—Data—=BI/L
2. Power off:

WVGEH

B/L \
ANDD . "
WD

CATA \\ !

—_—— - —

WGEH

BfL

AVDD
ovDD

OATA
GO

}
b Dl
. f

I

, =10ms |

WiEL

B/L—Data—-VGH—-VGL—-DV;

N I’\ |
1 I
e 10rir | =20nm \
T=0L- GND \ N \l\ : :
I e

Note: Data include DCLEK POL OEV.CENVSTVU STVD.STHL STHE. LD EO-E5 . GO-G2.B0-B:
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8. RELIABILITY TEST CONDITIONS

8-1 RELIABILITY

Item

Test Conditions

Note

High Temperature Storage

Ta=85C 240hrs

Note 1,Note 4

Low Temperature Storage

Ta=-30°C 240 hrs

Note 1,Note 4

High Temperature Operation

Ts =85C 240 hrs

Note 2,Note 4

Low Temperature Operation

Ts =-30°C 240 hrs

Note 1,Note 4

High Temperature and High
Humidity (operation)

Ta = +60C, 90%RH 240 hrs

Note 4

Thermal Cycling Test
(non operation)

-30°C (30min) - +85°C (30min), 100cycles

Note 4

Electrostatic Discharge

+2KV,100pF/1500 €2, ,Human Body Mode

Vibration

Frequency range:10~55Hz

Stroke:1.5mm

Sweep:10Hz~55Hz~10Hz

2 hours for each direction of X. Y. Z.
(6 hours for total)

Vibration (with carton)

Random Vibration :

0.015G*G/Hz from 5-200HZ, -6dB/Octave
from 200-500HZ

2 hours for each direction of X. Y. Z.

(6 hours for total)

Drop (with carton)

Height: 60cm
1 corner, 3 edges, 6 surfaces

Note 1: Ta is the ambient temperature of samples.

Note 2: Ts is the temperature of panel’ s surface.

Note 3: In the standard condition, there shall be no practical problem that may affect the

display function. After the reliability test, the product only guarantees operation,

but doesn’ t guarantee all the cosmetic specification.

Note 4: Before cosmetic and function test, the product must have enough recovery time,

at least 2 hours at room temperature
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9. General Precautions
9-1 Use Restriction
This product is not authorized for use in life supporting systems, aircraft
navigation control systems, military systems and any other application where
performance failure could be life threatening or otherwise catastrophic.

9-2 Disassembling or Modification
Do not disassemble or modify the module. It may damage sensitive parts
inside LCD module, and may cause scratches or dust on the display. Ampire
does not warrant the module, if customers disassemble or modify the

module.

9-3 Breakage of LCD Panel

9.3.1. If LCD panel is broken and liquid crystal spills out, do not ingest or
inhale liquid crystal, and do not contact liquid crystal with skin.

9.3.2. If liquid crystal contacts mouth or eyes, rinse out with water
immediately.

9.3.3. If liquid crystal contacts skin or cloths, wash it off immediately with
alcohol and rinse thoroughly with water.

9.3.4. Handle carefully with chips of glass that may cause injury, when the
glass is broken.

9-4 Electric Shock
9.4.1. Disconnect power supply before handling LCD module.
9.4.2. Do not pull or fold the LED cable.
9.4.3. Do not touch the parts inside LCD modules and the fluorescent LED’s
connector or cables in order to prevent electric shock.

9-5 Absolute Maximum Ratings and Power Protection Circuit

9.5.1. Do not exceed the absolute maximum rating values, such as the
supply voltage variation, input voltage variation, variation in parts’
parameters, environmental temperature, etc., otherwise LCD module
may be damaged.

9.5.2. Please do not leave LCD module in the environment of high humidity
and high temperature for a long time.

9.5.3. It's recommended to employ protection circuit for power supply.
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9-6 Operation

9.6.1 Do not touch, push or rub the polarizer with anything harder than HB
pencil lead.

9.6.2 Use fingerstalls of soft gloves in order to keep clean display quality,

when persons handle the LCD module for incoming inspection or
assembly.

9.6.3 When the surface is dusty, please wipe gently with absorbent cotton or
other soft material.

9.6.4 Wipe off saliva or water drops as soon as possible. If saliva or water

drops contact with polarizer for a long time, they may causes
deformation or color fading.

9.6.5 When cleaning the adhesives, please use absorbent cotton wetted with
a little petroleum benzine or other adequate solvent.

9-7 Mechanism

Please mount LCD module by using mounting holes arranged in four corners
tightly.

9-8 Static Electricity

9.8.1 Protection film must remove very slowly from the surface of LCD
module to prevent from electrostatic occurrence.
9.8.2. Because LCD module use CMOS-IC on circuit board and TFT-LCD

panel, it is very weak to electrostatic discharge. Please be careful with
electrostatic discharge.

Persons who handle the module should be grounded through adequate
methods.

9-9 Strong Light Exposure

The module shall not be exposed under strong light such as direct sunlight.
Otherwise, display characteristics may be changed.

9-10 Disposal

When disposing LCD module, obey the local environmental regulations.

9-11 Others

AMIPRE will provide one year warrantee for all products and three months
warrantee for all repairing products.
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10. OUTLINE DIMENSION

BEYV

REVISION RECORD

0 | NEW RELEASE

EE_E.E.
-3-1Henry

o) T4
017925 16.67+0.3 .
B (3.52) 146.2+0.3 (Bezel Opening)
(3.92) H 1454 (Top polarizer)
o [ A = i B
oIRGB (692) | 1634 (A A) ]
A Block N | R
| |
= | |
1 [vLED+[26]G1 = = | |
2 |VLED+|27]G0 7|y | |
3 |VLED—|28]R7 —=5=|=
= o= | |
4 |VLED—|20|R6E Slaie|< | ,
5 [GND  |30[R5 =N e = ! !
6 [veou |31]Ra ian =Nty AR | (A o o -
7 [ovoD [32[R3 m — | | |
8 |MODE [33|R2 P el el ” ”
g [DE [34]R1 =2 =
\ = +1 |2 , ,
10[vs  [2s[ro M ” LN ”
11/HS  [36|GND 2 | i '
12|87 |37|DCLK ~ | S [ 05:008 |  P05x49=2L 5401
13|B5  [38|GND vy Yy4b ol ___ ] , A
14]B5  [3e[L/R ] w 255401 .
15(B4  [40{u/D T T
18(B3  [41[vcH | ] . =
1782 |42|veL S —|= = B Block
18[B1  |43|AVDD N P = =& =~ 2
19|B0  |44|RESET Zl= fas] [ oo 15
20[67  [45]NC
21|66 |48|vCOM
22|65 |47|DITHB
23[c4  [48[GND
24/63  |ag|NC
25(G2  |50[NC 0
ol 0.3+0.05
Note:
1. Unless indicated, Tolerance "£0.3"
2. UV Glue For OLB Protection. .@J@J% mmmmmum.ﬁﬁ.m
3. FPC Connector suggestion:FH124—505—0.5H AIMIIRE]
1 7 TOLERANCE GRADE(+)]l A B | DIM. DWN. DATE TITLE
2 8 MM Henry 01-30-12'
3 9 TE NO. CHE. DATE mOOL.mO>O
4 10 (6.5")
5 k) PARTS NO. LCM |4PPD. DATE DWG. NO. 1 1
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VLED+|26|G1
VLED+[27|G
VLED—|28|R7
VLED—|29|R6
GND__ [30[R5
VCOM |31|R4
DVDD [32|R3
MODE |33|R2

DE 34|R1
10|vs 35|R0O
11]HS 36|GND
12|87 37|DCLK
13|B6 38|GND
14|85 39|L/R
15|84 40|U/D
16(B3 41|VGH
17(B2 42|VGL
18(B1 43|AVDD
19|80 44 |RESET
20|G7 45|NC
21|G6 46|VCOM
22|G5 47|DITHB
23|G4 48|GND
24[G3 49|NC
25|G2 S0|NC

O || | (B [—

D (00 ~J

Note:
1. Unless indicated, Tolerance "£0.3"
2. UV Glue For OLB Protection.

3. FPC Connector suggestion:FH12A-505-0.5H

BEV

BEVISION RECORD

DATEWAME

NEW RELEASE

L1301 Henry

40.0)

]

5.040.4

A axxenn

1 7 TOLERANCE GRADE(#)) B__|DIM. DWN. DATE TITLE

v z MM Henry 01-30-12'

3 9 IE NO. CHE. DATE moo.m_,mo}O

4 10 (6.5") '
5 11 PARTS No.LCM—1[4PPD. DATE DWG. NO. 1 oF 1

m 1z 800480AC *1201A8MA|SHEET 1 OF
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