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1. FEATURES

The TFT is a color active matrix TFT LCD module using amorphous silicon TFT's
(Thin Film Transistors) as an active switching devices. This module is composed of a
TFT LCD panel, a driving circuit and a back light system. This TFT LCD has a 15.0
inch diagonally measured active display area with (1024 x 768 pixel) resolution.

(1) 15.0 inch configuration

(2) One channel LVDS interface

(3) 16.2M color by 8 bit R.G.B signal input

(4) RoHS Compliance

(5)Viewing Direction: 6 o’clock ( Gray Inversion )

2. PHYSICAL SPECIFICATIONS

Item Specifications Unit Note
LCD size 15.0” (Diagonal) inch
Active area 304.128 (H) x228.096 (V) mm
Number of pixels 1024(H) x768(V) pixels
Pixel pitch 0.297(H) x 0.297(V) mm
Pixel arrangement RGB Vertical stripe
Display colors 16.2M colors
Display mode Normally white
Dimensional outline 326.5 (Typ) x253.5 (Typ) x12.0(D) mm
Back-light Single LED (Side-Light type)
Gray Inversion 6 H
Weight TBD g
Surface treatment Anti-glare, Hard-Coating (3H)
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3. ABSOLUTE MAX. RATINGS

The followings are maximum values which, if exceed, may cause faulty operation
or damage to the unit.

Item Symbol _ el UNIT Note
Min. Max.
LED Power Supply Voltage VLED -0.3 15.0 Vv GND=0
Logic Supply Voltage Vbb -0.3 5.0 Vv
Operating Temperature Tora -30 80 °C
Storage Temperature TstG -30 80 °C
Date: 2018/04/18 AMPIRE CO., LTD.
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4. ELECTRICAL CHARACTERISTICS

4.1 TFT LCD Module

Values
Item Symbol UNIT Note
Min. Typ. Max.

Power voltage VDD 3.0 3.3 3.6 \% Note1
Current of power DD ) 03 ) A VDD=3.3V
su pply Black pattern
Power voltage for
LED driver VLED ) 12 ) v
LED driver current VLED=12V
of power supply ILED ) 1.2 A ADJ=100%

Note 1: vDD-dip condition :
when 2.7V<VDD<3.0V : td<10ms.

VDD >3.0V > VDD-dip condition should be same as VDD-turn-con condition.

4.2 LVDS Input

Data Mapping

RxCLKIN

N\

RxIN1

X 60 X RS

X R4 X R3

R2

X R1 X RO

RxlINZ

><FH><HID

><G5><Ga

G3

XG?XG1

RxIN3

X DE X Vs

X Hs X BS

B4

¥ B3 X B2

RxIN4

X Rsv X B7

X B X @7

XX XX

X R7 X R6

X X X X
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4.3 Timing characteristics of input signals

Synchronization Method - DE only

Parameter Symbol Unit Min. Typ. Max.
LYDS Clock Freguency <single = fdck MHz 50 65 80
H Total Time Thp clocks 1056 1344 1720
H Active Time HA clocks 1024 1024 1024
H Front Farch Thip clocks 43 -
H Sync Pulse Width HSPW clocks 32 -
H Back Porch Thbp clocks 240 -
H Frequency th kHz 46.32 48.36 5940
V Total Time Tvp lines 772 806 9490
W Active Time WA lines 768 768 768
W Front Porch Tvip lines 3 -
V Sync Pulse Width VSPW lines 12 -
v Back Porch Tvbp lines 23 -
V' Frequency fv Hz 60
Note: H Blank area and V' Blank area can not be changed at every frame
4.4 Backlight Driving Conditions
Values
Item Symbol Unit Note
Min. Typ. Max.
L'f/'gl tz;\e/er VLED - 12 - v
Power Supply VLED=12V
Current For ILED - 1.2 - A VADJ=5V
LED Driver (duty 100%)
A\'/Dgltg‘gp:t Vaoy 3.3 5 VLED V| duty=100%
ADJFDrgg_m'”g FADJ 0.1 30 kHz
lak
LED voltage VAK -- 35 - V =300mA
Ta=25°C
-- 300 -- mA Ta=25°C
LED current lak
-- 225 -- mA Ta=60°C
LED Life Time - -- 50K -- Hour Note (2)
Date: 2018/04/18 AMPIRE CO., LTD. 6
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Note (1) The constant current source is needed for white LED back-light driving.
When LCM is operated at 60 deg.C ambient temperature, the I of the LED
back-light should be adjusted to 225mA max

<«——1Ak-300mA——— LED_A
A A A A
‘%‘é‘v‘% “ F
\;’\;\; P P
‘é“%‘é" “ #
%‘%‘% “ 2 1y
A AN A STAS A :
\;\;\;\;\;
- laaLala
A AN AN AN A
| | | |
\;\;\;\;\;LED_KVV

Note (2) : Condition: Ta=25°C, continuous lighting

Life time is estimated data. Definitions of failure:
1. LCM brightness becomes half of the minimum value.

2. LED doesn’t light normally.
When LCM is operated over 40°C ambient temperature, the ILED should follow :

Allowable Forward Current IF (mA)

300 i

2 —bb ok

150 —L L L _

75 __:__:__:_ - _

AN Y Y N [ N N - —

-30 20 -10 0 10 20 30 40 50 60 70 80

Ambient Temperature Ta (C)
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5. OPTICAL SPECIFICATION

5.1 Optical specification

Values
Item Symbol | Condition Unit Note
Min. | Typ. | Max.
oL 70 80 --
o OR 70 80 -- Note1
Viewing angle 00 (CR=10) 70 30 — degree Note?
6D 60 80 --
TR - 5 --
Response time msee Note3
TF -- 20 -- msec
Contrast ratio CR 450 | 800 -- -- Note2
WX 0.27 | 0.32 | 0.37 -
A4 0.29 | 0.34 | 0.39 -
RX 0.57 | 0.62 | 0.67 --
Normal
RY 0.30 | 0.35 | 0.4 - Note1
Color ch ticit 0 =0=0
olor chromafcly GX 027 | 032|037 | - | Notes
GY 0.58 | 0.63 | 0.68 -
BX 01 | 015 | 0.2 -
BY 0.02 | 0.07 | 0.12. --
Luminance L 800 [ 1000 | -- | cd/m* | Note4
Luminance uniformity YU 70 75 -- % Noted
5.2 Measuring Condition
W Measuring surrounding : dark room
B Ambient temperature : 25+2°C
B 15min. warm-up time
Date: 2018/04/18 AMPIRE CO., LTD. 8
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5.2 Measuring Equipment
The optical characteristics should be measured in dark room. After 30 minutes
operation, the optical properties are measured at the center point of the LCD screen.

(Response time is measured by Photo detector TOPCON BM-7 of view : 1° / Height :
120mm.)

Note 1 : Definition of viewing angle range
Bu

12" o'clock
] =90°

]»=180° ¢ =0°

6’ o'clock
Gr=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

Date: 2018/04/18 AMPIRE CO., LTD. 9
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Note 3 : Definition of Response time : Sum of Trand T

5
|
white(TFT OFF) | black \ (TFT ON) white{TFT OFF)
DD
e TF
i — — — |—
100% e mef o <
ooy f---eeeeeeee-- -.. ...............................................  ERREAREEEEREY
STV I X P R— S P
g - J._j' -
» fime
Note 4 : Definition of optical measurement setup
LCD — Opticil Detector
- > Brightness gauge
=E BM-7 (Topcon)
—_—
LED— ~ |
LED:ON, LIGHT:OFF

Note 5 : Definition of brightness uniformity

W——f—@@ —————— K%YE 7777777 ® LA NP

A LR R LA

_______\\@:{3 ______ _®__ ______ @JG—--—— 83.33%

(Min Luminance of 9 points)
Luminance uniformity = x100%
(Max Luminance of 9 points)
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Note 6 : Rubbing Direction (The different Rubbing Direction will cause the different
optima view direction

Note 7 : Condition: Ta=25C, Life time is estimated data.
Definitions of failure:
i.  LCM brightness becomes half of the minimum value.
ii. LED doesn’t light normally.

Date : 2018/04/18 AMPIRE CO.,, LTD. 1
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6. BLOCK DIAGRAM
6.1 TFTLCD Module

Connector LWVDS Data
o T-con
Ch DVDD 3.3V -
3.3V
Charge-
Pump g
L'_.' Q
Charge- = A
i Ppmp 2| 5
CNS “l =

Y

LED LIGHTBAR. (13%4)

6.2 Pixel format
1 Z 3 4

1023 1024
M R[e BR[EB

MRt ER[cB

BRi=B

ER[=BE

B

o
R+GZ+B dots=1 pixel
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7.INTERFACE

7.1 Electrical Interface Connection
CN1(Input signal): MSB240420HD

Pin No.| Symbol Description Note
1 VDD 3.3V Power
2 VDD 3.3V Power
3 VSS Ground
4 REV Reverse Scan selection Note1*
5 Rin1- LVDS Data Signal - Rin1-
6 Rin1+ LVDS Data Signal+ Rin1+
7 VSS Ground
8 Rin2- LVDS Data Signal — Rin2-
9 Rin2+ LVDS Data Signal+ Rin2+
10 VSS Ground
11 Rin3- LVDS Data Signal — Rin3-
12 Rin3+ LVDS Data Signal+ Rin3+
13 VSS Ground
14 CIKIN-  |LVDS Clock Signal - CIKIN-
15 CIKIN+  [LVDS Clock Signal+ CIKIN+
16 GND Ground
17 Rin4- LVDS Data Signal — Rin4-
18 Rin4+ LVDS Data Signal+ Rin4+
19 VSS Ground
20 NC Not connect

Date : 2018/04/18 AMPIRE CO., LTD. 13
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Notel* :
(REV=Low)(The display image is from Top to Bottom and Left to Right)
(REV=High)(The display image is from Bottom to Top and Right to Left)

(REV=Low) (REV=High)
[163.25+0.35] - (163.25:+0.39) -
19.55) 307.4£0.3 (Bezel opening] 19.55) 307 403 (Bezel apening)

(86 | _ 304,128 (A,A) (el | 306128 (A,A)

__________________________________________________________________________

IF--3dIdNY |

2313203 [Bezel opening)
228.096 (A A
2535405 (Outline}

2313:0.3 (Bezel opening)
228.096 (A A)
]
T
|
|
|
1
|
|
t
2535405 (Qutline)

(A (A)
v __________________4' _________________ =z R =z
= 326 5205‘(0ut!m9] o= 326.5+05 {Qutline)
CN4(Input signal): FPHTI-104TTW000
Pin No.| Symbol Description Note
1 VIN 12V Power
2 LED EN Function selection:5V-Backlight ON , GND-Backlight
- OFF
3 GND Ground
4 PWN Adjust for LED brightness

Date : 2018/04/18 AMPIRE CO., LTD. 14
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8. Power On/Off Sequence

O0% A0%, i1
e
Pawer Supply oV Ao 0%
for LCD, Vee — 1] |-— |
. —= {3

Interface Signal .
(LVDS Signalof 0V Valid Data
Transmitter), V,

Fower for Lamp oFF On =

Parameter Symbol | Unit min typ max
VDD Rise Time T1 ms 0.02 - 10
VDD Good to Signal Valid T2 ms 0 - 20
Signal Disable to Power Down T3 ms 0 - 1000
Power Off T4 ms 1000 -
Signal Valid to Backlight On T5 ms 300 -
Backlight Off to Signal Disable T6 ms 200 -
VDD Fall Time T7 ms 0 - 100

Date : 2018/04/18 AMPIRE CO., LTD. 15
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9. RELIABILITY TEST CONDITIONS

Test Item Test Conditions Note
High Temperature Operation 80£3°C , Dry t=240 hrs
Low Temperature Operation -30+£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
Storage at High Temperature o
and Humidity 60°C, 90% RH , 240 hrs 1,2
Thermal Shock Test -20°C (30min) ~ 70°C (30min) 4 »
100 cycles
Sweep frequency : 10 ~ 55~ 10
Hz/1min
Vibration Test (Packing) Amplitude : 0.75mm 2
Test direction : X.Y.Z/3 axis
Duration : 30min/each axis

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).

Date : 2018/04/18 AMPIRE CO.,, LTD. 16
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10. HANDLING & CAUTIONS

10.1 Cautions when taking out the module
Pick the pouch only, when taking out module from a shipping package.
10.2 Cautions for handling the module

10.2.1 As the electrostatic discharges may break the LCD module, handle the
LCD module with care. Peel a protection sheet off from the LCD panel
surface as slowly as possible.

10.2.2 As the LCD panel and backlight element are made from fragile glass
material, impulse and pressure to the LCD module should be avoided.

10.2.3 As the surface of the polarizer is very soft and easily scratched, use a
soft dry cloth without chemicals for cleaning.

10.2.4 Do not pull the interface connector in or out while the LCD module is
operating.

10.2.5 Put the module display side down on a flat horizontal plane.

101.2.6 Handle connectors and cables with care.

10.3 Cautions for the operation

10.3.1 When the module is operating, do not lose MCLK, DE signals. If any one
of these signals were lost, the LCD panel would be damaged.

10.3.2 Obey the supply voltage sequence. If wrong sequence were applied, the
module would be damaged.

10 .4 Cautions for the atmosphere

10.4.1 Dewdrop atmosphere should be avoided.

10.4.2 Do not store and/or operate the LCD module in a high temperature and/or
humidity atmosphere. Storage in an electro-conductive polymer-packing
pouch and under relatively low temperature atmosphere is recommended.

10.5 Cautions for the module characteristics

10.5.1 Do not apply fixed pattern data signal to the LCD module at product
aging.

10.5.2 Applying fixed pattern for a long time may cause image sticking.

10.6 Other cautions

10.6.1 Do not disassemble and/or re-assemble LCD module.

10.6.2 Do not re-adjust variable resistor or switch etc.

10.6.3 When returning the module for repair or etc, please pack the module not
to be broken. We recommend using the original shipping packages.

10.6.4 AMIPRE will provide one year warrantee for all products and three
months warrantee for all repairing products.

10.6.5 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 saver.

Date : 2018/04/18 AMPIRE CO.,, LTD. 17
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