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1. General specification

AMA-104A01-DU2511-G010 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, a back light system and pcap touch module. This TFT LCD has a 10.4
inch diagonally measured active display area with HD (1024 horizontal by 768 vertical pixels)
resolution.

(1) Construction: 10.4” a-Si TFT active matrix, White LED Backlight.
(2) Resolution (pixel): 1024(R.G.B) X 768

(3) Number of the Colors : 16.2M (R, G, B 8 bit digital each)

(4) LCD type : Normally black

(5)

5) Interface : 24bits LVDS interface.

1.1 Display Characteristics

Item Specification Unit
Display area 211.2(H) x 158.4(V) (10.4” diagonal) mm
Number of Pixel 1024(H) x 768(V) pixels
Pixel pitch 0.20625(H) x 0.20625(V) mm
Pixel arrangement RGB Vertical Stripe
Display mode Normally Black
NTSC 70(Typ.) %
Weight TBD g
Back-light Single LED (Side-Light type)
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2. Optical Characteristics

ltem Symbol [Condition | Min. Typ. Max. Unit Note
Contrast CR 600 900 - (1)(2)
Risin
Response  TR+TF -~ | 30 | 40 |msec | (1)3)
ime Falling
White luminance Y, 480 500 _ cd/m? (1)(4)
(Center) (1.=480mA)
" W, ©=0 | 0273 | 0.313 | 0.353
ite N I
w, | 9289 | 0329 | 0.369
viewing
Rx angle TBD
Color N Red R J TBD
chromaticity y
(CIE1831) | Gy TBD
reen s TBD
Y (1)(4)
§ TBD
Blue y TBD
oL 80 85 -
Hor.
Viewing Or CR>10 80 85 —
angle oy 80 85 _
Ver.
®p 80 85 —
Brightness uniformity | Buni ©=0 70 80 - % (5)
Optima View Direction Free (6)

Measuring Condition

mMeasuring surrounding: dark room
mLED current IL: 480mA

mAmbient temperature:25+2°C

m15min. warm-up time.
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Measuring Equipment

m FPM520 of Westar Display technologies, INC., which utilized SR-3 for Chromaticity
and BM-5A for other optical characteristics.

m Measuring spot size : 20 ~ 21 mm
Note (1) Definition of Viewing Angle:

Bu
12’ o’clock
0 =90°

D=180°

6’ o'clock
O =270°

Note (2) Definition of Contrast Ratio (CR) :
measured at the center point of panel

Luminance with all pixels white
CR =

Luminance with all pixels black
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Note (3) Definition of Response Time : Sum of T and T¢

white(TFT OFF)

white(TFT OFF) | black %% (TFT ON)

100% 1
90%

Optical

response 0% |

0%

» lime

Note (4) Definition of optical measurement setup

LCD Panel

f

Field = 1°

120cm

>

4

Photo-detector (BM-5A)
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Note (5) Definition of brightness uniformity

16.67% 50.00% 83.33%

b 13 Y4
e

Y9 Y1 j &=
@ e @

Y8 Y7 Y6
__-___® _______ @ _______ @——--—— 83.33%

(Min Luminance of 9 points)

Luminance uniformity = . . x100%
(Max Luminance of 9 points)

Note (6) : Rubbing Direction (The different Rubbing Direction will cause the different
optima view direction.
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3. Functional Block Diagram

Pixel Format

I LED Fe
LCD Panel Scan
Driver
Source Driver ““_
hput
FPC
v
CN IHNEENENEEN

14

2.1

7681

~

1,1024

768
1024

768 Lines

1024 pixel (3072 Dots)
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3.1 Relationship between Displayed Color and Input
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4. ABSOLUTE MAXIMUM RATINGS

4.1 Absolute Ratings of TFT LCD Module

Item Symbol Min. Max. Unit Note
Power supply voltage VDD -0.3 S \
. . VDVDD
Logic Signal Input Level -0.3 5 \%
VDVDD_LVDS
4.2 Absolute Ratings of Environment
Item Symbol Min. Max. Unit Note
Operating Temperature Tota -20 70 C
Storage Temperature Teig -30 80 C
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5. ELECTRICAL CHARACTERISTICS
5.1TFT LCD Module

Item Symbol Min. Typ. Max. Unit Note
VDD 3 3.3 3.6 \%
VLED 12 A%
Supply Voltage | “™ ‘Vaos n | 24 - - A
ADJ k:?:l:) Le_vliel Low . __ 07 \V4
frwm 100 20K Hz  Note1
voltage ViL 0 0.2VDD | V
Notel: PWM dimming duty.
\ F=100~20K Hz |
I R——
| |
H ! : Duty=100%
: : Brightness=100%
L | |
l l
H Duty=75%
J Brightness=75%
L
l l
H Duty=50%
Brightness=50%
) : :
H Duty=25%
Brightness=25%
L
: :
H ! ! Duty=0%
I I Brightness=0%
L : :
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5.2 Switching Characteristics for LVDS Receiver

ltem Symbol | Min. | Typ. | Max. Unit Conditions
Differential Input High Threshold|  Vth 100 mV e 555
Differential Input Low Threshold | Vti | -100 mv e
Input Current I -10 10 uA
Differential input Voltage Vil | 0.1 0.6 v
Common Mode Voltage Offset Vewm 0.7 | 1.2 1.6 Y
5.3 Bit LVDS input
5.3.1 6Bit LVDS input
PCLK i \ / i
w_ |/ ___
| |
INDO<R0 )lKGoXR5XR4 XRs X R2XR1 XROXGO >
'ND1<G1>:(B1XBOXG XG4XGSXGXG1XB1>
IND2<B2XDEXVSXH X85XB4X33X32|DE>
| |
5.3.2 8Bit LVDS input
AR \ / i
|
oL/ \ |
I I
|NDO<R0>!(GGXR5 XR XRBXR2XR1 XROXGO)
'ND1<G1>:(B1XBUXG XG4XG3XG XG1XB1>
| |
|ND2< B2 Xl DE X Vs >< H X BS X B4 X B3 >< B2 XDE >
IND3<R6>I(-XB?X XG?XGSXR?XREX-)
| |
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5.4 Interface Timing (DE mode)

DE mode
__ Value i
Parameter Symbol = Typ. Max. Unit
DCLK frequency @Frame rate=60hz felk 52 65 71 Mhz
Horizontal display area thd 1024 DCLK
HSYNC period time th 1114 1344 1400 DCLK
HSYNC blanking thb+thfp 90 320 376 DCLK
Vertical display area tvd 768 H
VSYNC period time tv 778 806 845 H
VSYNC blanking tvb+tvfp 10 38 77 H
Timing Diagram of Interface Signal (DE mode)
(1). Vertical input timing
veD _. | T
o [ [TTTTTT=TTTTTTTTI=ITrrrgr =11
b ted g
(2). Horizontal input timing

HSD. ! J J )

« | [ UUUUUUUUUY UUUrvUivd oy vy
ones Y OO EEEEEC--OOO0OO0E0D0-0000
ewon{_f { OO NN E—OE0EOEEE0O-0O000
S 088288 0000000000800000600=0008
=0 08288000000008uB00000860000008
e JOC-O0EEEEEEEEO--EE0EEOEEOO-0000
L 088288 0000000080000880C80=00008
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5.5 Power On / Off Sequence

Power On Power Off

L " I I
_}_:TP 1}; ! ! ! : :
. 1%1 TP::-% Iy —;{TW Il—r I
Signal o I I I g ! _ 1
: 1 0.6V1 10.6V) : P4 :
oV 2 1 . ;J'ff . 1 » 2
1 1 ] 1
- 1 -1 e
Backlight I TS ST :?
acklig I I
(Recommended) :509;; I I \D%:
1 1
ltem Min. Typ. Max. Unit Remark
TP1 0.5 - 10 msec
TP2 0 -- 50 msec
TP3 0 -- 50 msec
TP4 500 -- -- msec
TP5 200 -- -- msec
TP6 200 -- -- msec

Note :

(1) The supply voltage of the external system for the module input should be the same as
the definition of VDD.

(2) Apply the lamp voltage within the LCD operation range. When the back-light turns on
before the LCD operation or the LCD turns off before the back-light turns off, the display
may momentarily become white.

(3) In case of VDD = off level, please keep the level of input signal on the low or keep a
high impedance.

(4) TP4 should be measured after the module has been fully discharged between power off
and on period.

(5) Interface signal shall not be kept at high impedance when the power is on.
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5.6 Backlight Unit

Parameter Symbol Min Typ Max Units Condition
LED Current I, - 480 -- mA Ta=25C
LED Voltage A -- 12.9 13.6 Volt Ta=257T

Ta=257
LED Life-Time N/A 30,000 -- -- Hour le=60mA
Note (2)

Note (1) LED life time (Hr) can be defined as the time in which it continues to
operate under the condition: Ta=25+3 °C, typical IL value indicated in
the above table until the brightness becomes less than 50%.

Note (2) The “LED life time” is defined as the module brightness decrease to 50%
original brightness at Ta=25C and IL=480mA. The LED lifetime could be
decreased if operating IL is larger than 480mA. The constant current driving
method is suggested.

Note (3) LED Light Bar Circuit

When LCM is operated over 40°C ambient temperature, the IL should be follow :

120 N IR IR I
| | | | |
0O L—h—1L L -

-20 -10 0 10 20 30 40 50 60 70

Ambient Temperature Ta (C)

Allowable Forward Current IF (mA)
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7. INTERFACE PIN CONNECTION
CN2 LVDS connector: P1.0 20pin/CP100-S20G-H16

Pin No.| Symbol /10 Description Note
1 VDD P |Power Voltage for Logic: 3.3V
2 VDD P |Power Voltage for Logic: 3.3V
3 GND P |Ground
4 GND P |Ground
5 INO- | |- LVDS differential data input
6 INO+ | |+ LVDS differential data input
7 GND P |Ground
8 IN1- | |- LVDS differential data input
9 IN1T+ | |+ LVDS differential data input
10 GND P |Ground
11 IN2- | |- LVDS differential data input
12 IN2+ | |+ LVDS differential data input
13 GND P |Ground
14 CLK- | |- LVDS differential data input
15 CLK+ | |+ LVDS differential data input
16 GND P |Ground
17 IN3- | |- LVDS differential data input
18 IN3+ | |+ LVDS differential data input
19 VLED P |Power Voltage for Logic: 12V
20 ADJ | |BL dimming pin, PWM signal
. F=100~20K Hz
I [}
H : : Duty=100%
| | Brightness=100%
L | |
H Duty=75%
L J Brightness=75%
H | | Duty=50%
[ — ' ' Brightness=50%
H | | Duty=25%
Brightness=25%
L
H

Duty=0%
Brightness=0%
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8. TOUCH PANEL ELECTRICAL SPECIFICATION

ITEM I SPECIFICATION
Type ||Proj ective Capacitive Touch Panel
Activation ||Mu1ti—touch
X/Y Position Reporting ||Absolute Position

Touch Force

[No contact pressure required

Calibration ||N0 need for calibration
Report Rate ||Approx 100 points/sec
Interface ||USB
Control IC IILI2511
Conductive susceptibility
IEC/EN61000-4-6 10Vrms
Radiated Susceptibility
TEC/EN61000-4-3 30V/m

Cover Glass

||1.1mm chemically strength glass with black border|

Bonding method

|CG to sensor: optical bonding

|TP module to LCM: tape bonding

Specify the normal operating condition

(GND=0V)
Item Symbol | Min. Typ. Max. Unit | Note
Power Supply Voltage VDD 4.75 5.0 5.25 Vv
Power Consumption Ivbp T.B.D mA
Interface

Pin No. [Symbol [Function

1 VCC 5V |USB power input 5V

2 D+ USB Data+

3 D- USB Data-

4 NC No connection

5 NC No connection

6 GND POWER GND

Date: 2018/1/26
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9. RELIABILITY TEST CRITERIA

100 cycles

Test Item Test Conditions Note
High Temperature Operation 70+£3°C , Dry t=240 hrs
Low Temperature Operation -20+3°C , Dry t=240 hrs
High Temperature Storage 80+3°C , Dry t=240 hrs 1,2
Low Temperature Storage -30+3°C, Dry =240 hrs 1,2
asrt%rzguem?;i'f;gh Temperature 60°C, 90% RH , 240 hrs 1,2
Thermal Shock Test -20°C (30min.) ~ 25°C(5min.) ~ 70°C (30min.) 1,2

Sweep frequency : 10 ~ 55 ~ 10 Hz/1min
Amplitude : 0.75mm

Test direction : X.Y.Z/3 axis

Duration : 30min/each axis

Vibration Test (Packing)

Note 1 : Condensation of water is not permitted on the module.

Note 2 : The module should be inspected after 1 hour storage in normal conditions

(15-35°C , 45-65%RH).

Note 3 : The module shouldn’t be tested more than one condition, and all the test

conditions are independent.

Note 4 : All the reliability tests should be done without protective film on the module.

Date: 2018/1/26 AMPIRE CO., LTD.
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10. USE PRECAUTIONS
10-1 Safety

Liquid crystal is poisonous. Do not put it your month. If liquid crystal touches your
skin or clothes, wash it off immediately by using soap and water.

10-2 Handling

1. The LCD panel is plate glass. Do not subject the panel to mechanical shock or to
excessive force on its surface.

2. The polarizer attached to the display is easily damaged. Please handle it
carefully to avoid scratch or other damages.

3. To avoid contamination on the display surface, do not touch the module surface
with bare hands.

4. Keep a space so that the LCD panels do not touch other components.

5. Put cover board such as acrylic board on the surface of LCD panel to protect
panel from damages.

6. Transparent electrodes may be disconnected if you use the LCD panel under
environmental conditions where the condensation of dew occurs.

7. Do not leave module in direct sunlight to avoid malfunction of the ICs.

10-3 Static Electricity

1. Be sure to ground module before turning on power or operation module.
2. Do not apply voltage which exceeds the absolute maximum rating value.

10-4 Storage

1. Store the module in a dark room where must keep at +25£10°C and 65%RH or
less.

2. Do not store the module in surroundings containing organic solvent or corrosive
gas.

3. Store the module in an anti-electrostatic container or bag.

10-5 Cleaning

1. Do not wipe the polarizer with dry cloth. It might cause scratch.
2. Only use a soft sloth with IPA to wipe the polarizer, other chemicals might
permanent damage to the polarizer.
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10-6 Mechanism

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

(2) The square adhesive tape which is between the touch panel and display can’t
provide well supporting in the long term and high ambient temperature condition. Whether
upright or horizontal position the support holder which is in the back side of the display is
needed. Do not let the display floating.

Touch Panel &

_—

CoverLens
1 | — square adhesive tape —

Display

Housing

\-\_Touch Panel&

Cowver Lens

\ Square
adhesive

tape

— Display

I Housing

(3) TP needs to work in environment with stable stray capacitance. In order to minimize the
variation in stray capacitance, all conductive mechanical parts must not be floating.
Intermittent floating any conductive part around the touch sensor may cause significant
stray capacitance change and abnormal touch function. It is recommended to keep all
conductive parts having same electrical potential as the GND of the touch controller
module.

.

Frame LCD l
Ground3
l LCD PCBA

Groundl Ground2

GND1, GND2 and GND3 should be connected together to have the same ground
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10-7 Others
1. AMIPRE will provide one year warrantee for all products and three months
warrantee for all repairing products.
2. Do not keep the LCD at the same display pattern continually. The residual image will

happen and it will damage the LCD. Please use screen save
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11. OUTLINEDIMENSION
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o l16.]) 213.2+0.3 [V,Al Bezel
3 |R|G|B (16.7) 212.0+0.3 [V Al Cover lens
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A | 1
AN Z £ Ll
A Block N & s un_\w.mm\ Lokt
M\_ _ & \m_m;
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2558 88 g i =
1 [veC_5v o = e e =
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4 |GND  |14] CLK— =~ :
5 [ Ino— |15 cLk+ = (5.1) 225.8:0.3 [LCM)
6 | INO+_|16] GND 25 2310:03
7 [GND_[17] IN3— 56 2360:05
8 [IN1=_ |18] IN3+ Component are
9 |INT+ [19] VLED C lens (T=11) Stiffener =
1ol onD [20] ADJ over fens fi=L HAN\ L. 3
Mote:

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

1
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5 11 PARTS No.LCM |4PPD. DATE DFG. NO.
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Mote:

1. Unless indicated, Tolerance "+£0.3"
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Contact L=35
L\
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over lens (T=11)
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