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A. LCD specification

1. GENERAL DESCRIPTION

1.1 Description

15” is a Color Active Matrix Liquid Crystal Display Module composed of a TFT LCD panel and LED backlight
system. The module Screen format is intended to support the XGA, 1024 x768 screen and 16.2M colors.

1.2 Product Summary
The following items are summary on the table under Ta=25 °C condition: f%

O
No. ltem Specification ?2 “~Unit
1 Display Size 15 N ) Inch
2 Pixel Number 1024 (H) X RGB x 768 (V) — "\ Pixels
3 Outline Dimension 326.5 (H) x253.5 (x9.140] ) mm
4 Active Area 304.1 (H) x 2281 (I "\, mm
5 Display Colors 16.2M &%\\\jj - -
6 Pixel Arrangement RGB verti)gfa-&b%&\) - -
7 Display Mode MVA / &(r\m}% Black / Transmissive - -
8 Electrical Interface &VQ{(\\“ --
9 Surface Treatment (( Antkéla/—lé, 3H hard coating - -
10 Brightness WTyp.) cd/m?2
11 Contrast Ratio 2000 (Typ.) - -
12 Total Power 7.4 -W

Consumption (Typ)

13 Opgr%g Temperature -20~70 °C

14 %Q%Wrature -30~70 °C
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2. ABSOLUTE MAXIMUM RATING

2.1 Electrical Absolute Rating

Note Permanent damage to the device may occur if max. values are exceeded. Fu

conditions described under normal operating conditions.

2.2 Environment Absolute Rating

tion

2% Q

Values
ltem Symbol : Unit Note
Min Max.
Power supply VCC -0.3 \
voltage N
. \9) U
Converter Voltage Vi -0.3 18 q O
Enable Voltage EN -- 5.5 }Ai\ ,\%
Backlight Adjust Dimming - 5.5 {N
ionshould be restricted to the

Values >,\<
Item Symbol . S Unit Note
Min Typ M
Operating \§
Top 220 <> 0 °C
Temperature ? .
Ta=25°C
Storage
Tstg -30 70 °C
Temperature

Note (1) Temperature and relative humidity range is shown in the figure below.

Note (2) 90%RH M)ax. (Ta<40°C)

Note (3) Wet-bulb temperature should be 39°C Max.

Relative Humidity {Z:RH)
A
80
60
Operating Range
40 |
20
Storage Range
10
| | | | | | | | |
-40 -20 0 20 40 60 80

Temperature (°C)

Www.texim-europe.com

Page 5



\

UTURELABSS

1

3. ELECTRICAL CHARACTERISTICS

3.1 LCM
Parameter Value Unit
Symbol Min. Typ. Max. Note
Power Supply Voltage Vce 3.0 3.3 3.6 V
Ripple Voltage VRP -- -- 100 mVp-po
Rush Current lRUSH - - 2.0 A (2)
White - 800 960 RA DNV
Power Supply Current Black - - 670 300 na. () (3)
LVDS differential input voltage VID 200 - 600 MV -
LVDS common input voltage VIC 1.0 1.2 1.4 ¥ -
Differential Input Voltage for LVDS Receiver |“H” Level -- -- 10 \ mV
Threshold H level N
Differential Input Voltage for LVDS Receiver |“L” Level -100 -- S 7 A mv
Threshold L level P
Terminating Resistor RT 100 (| D Ohm
N4
Note (1) The assembly should be always operated within above ranges. Wa =25+2¢9C
Note (2) Measurement Conditions: @
o Q1 ZSH1475 .
&[ © Fuy >[L-::D Meodule Imput)
) N
SW > ‘ E 25K1470
Page 6
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+3.3V
- 09 Vee
0.1 Vee
GND il
470
_’ .‘—

Note (3) The specified power supply current is under the conditions at VDD=3.3V, Ta=25 + 2 2C, DC current andfv=60}7zwhereas a

power dissipation check pattern below is displayed.

a. White Pattern b. Black Pattern

Active Area Active Area
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3.2 Backlight Unit

Parameter guideline for LED driving is under stable conditions at 25°C (Room Temperature):

Symbol | Parameter Min. Typ. Max. | Unit Note
Vi Converter Power Supply Voltage 10.8 120 | 132 |V
li Converter Power Supply Current 0.23 0.29 | 035 | A i=12V (Duty
10
PsL BLU Power consumption -- 35 42 |W o %N(Duty
-- EN Control Level Backlight on 2.0 3.3 5.0 \Sé/\Q
Backlight off 0 -- 0.8 (//%\ =
-- PWM Dimming Control Level |PWM High Level 2.0 3.3 \Y%
AN
PWM Low Level 0 -- > m5/ v
fan
= PWM Dimming Control Duty Ratio 1 (C -- \\)/1\@0 % @200Hz
fewm  [PWM Dimming Control Frequency 190 E,\ 200 | 20K | Hz (2)
LL LED life Time (Typical) 50,000.\78,000 | -- Hrs (3)
Note (1) LED current is measured by utilizing a high frequency current o?v)n below:
Input Power
PsL
Vi, i v LED
Power Supply | ~yp Converter Backlight
Unit

Note (2) At 20k Hz PWM controtfrequen ratio range is restricted from 20% to 100%.
Note (3) The life time of LED is estiméted data and defined as the time when it continues to operate under the conditions at Ta=25 + 2
oC and Duty 100% until the brightness becomes =50% of its original value. Operating LED under high temperature

environment will reduce life time and lead to color shift.
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Power sequence and control signal timing are shown in the following figure

50ms>Tr>20ms Sms<Tf <300ms |
| |

Q

I
-
I

»10ms >10ms

D

|
}1—h
I
|
I
|
|

&

Vi(+12V)
0
EN
0
Dimming
0

Note : While system is turned ON or OFF, the power sequences must fol

Turn ON sequence: Vi(+12V) — EN — Dimming
Turn OFF sequence: Dimming — EN — Vi(+12V) @

Mote (4)

N\
W
s w descriptions

G

Vi(+12V)

T 0.9 Vee

GND

50ms=Tr> 20ms
+——
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4. SIGNAL CHARACTERISTICS

4.1 Interface Timing

4.1.1 Timing Characteristics:

Signal ltem Symbol  [Min. Typ. Max. Unit Note
Frequency Fc 53.35 65 80 I\/IHZ(\
Period Tc 12.5 15.38 18.75 ns \
LN \
Input cycle to cycle Trd - - 200 o O (a)
jitter O>
§ § b\
VDS Clock Isrllg\L/J\;c Clock to data TLVCCS [0.02*Tc -- 0.02*Tc ZA@ (b)

modulation range

AN
Spread spectrum Felkin_mod -- -- 1.02*‘% N> MHz (c)
(2

q A~
Spread spectrum Fssm - - 2007 KHz
modulation frequency (/—\\/
N0

)
Vertical Frame Rate Fr 55 Q(O/)% Hz
Display Term |1Otal Tv 780 80 S 840 Th Tv=Tvd+Tvb
Display Tvd 768 J(ﬂs%\) 768 Th -
Blank Tvb &_T\(ﬁ\wS Tv-Tvd Th -
Horizontal |Total Th /?zro % ))1344 1360 Tc  |Th=Thd+Thb
Display Term |PisPlay Thd \%QM /) | 1024 1024 Tc -
Blank Thb Th-Thd’ 320 Th-Thd Tc -

Note (1) Since this assembly is operated in DE only mode, Hsync and Vsync input signals should be
set to low logic level or ground. Otherwise, this assembly would operate abnormally.

Note(2) The Tv(Tvd+Tvb) must be integer, otherwise, the module would operate abnormally.

wﬁ'UT SIGNAL TIMING DIAGRAM

- N Tw

< = P\ :I
DE _I—I_I_I_F\_p)_l—\ [ -
TH

-l . |
- "
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TIMING DIAGRAM of LVDS

TxCLK OUT . ;
RxCK IN
o >

RxIN3

[y
—

RESERVED BO7 B06 Go7 GO6

R D movns > movs > stz > movrn > aovm

DE GND GND BOS B4 )3
o
Ex IN1 <mLT13 <mm15> RxOUT14 mw13><@7% TS > ExOUTE >
BO1 B0O GO5 G4 VN GO02 GO1

Rx INO <B_x0UTII‘ <RJDU'I‘6 >< RxOUT: Fx0U UT2 <RsDL"I‘1 > RxOUTO

4
G0o RO5 RO4 RO3 RO2 RO1 ROO

Note (a) The input clock cycle-to-cycle jitter is defined as below figures. Trel =1 T, —TI

ja— T T —pla—
il

K jitter

Note (b) Input Clock to data skew is defined as below figures.

TlL.YCCS

) s B
LVDS_DATA_3 <:"9:\" - e A e A
LVDS_DATA_2 ( )kii A, e,

LVDS DATA_1 <jr'?:< M S % W W

Lvbs_BATA_0 (X X X X XX

LVDS _CLOCK i

e
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Nate (c) The SSCG (Spread spectrum clock generator) is defined as below figures.

F 3

1 FS.‘i[\I

F

Fclkin_nmcl(maxr

/

FC|kiII_IIK‘|L|fI11II1}
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4.1.2 Power ON/OFF Sequence

To prevent a latch-up or DC operation of LCD assembly, the power on/off sequence should be as the diagram

below.

LVDS

B [ .

<

i

1

|

1

1
—_——da

BL ON/OFF«

PWM DIMMING «

Power ON/OFF seque . M

Note (1) Please avoid floating state of interface signal at invalid peri
Note (2) When the interface signal is invalid, be sure to pull down the power supply of LCD VCC to OV.
Note (3) The Backlight converter power must be turned on after the power supply for the logic and the interface signal is valid. The

Backlight converter power must be turned off before the power supply for the logic and the interface signal is invalid.

Parameter A_% Value Units
(@l m 4 Ty Max
T1 0. - 10 ms
T2 0o ] 50 ms
T3 0 - 50 ms
T4 500 - - ms
T5 200 - - ms
T6 200 - - ms
T7 5 - 300 ms
T8 10 - - ms
T9 10 - - ms
T10 20 50 ms
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4.2 Pixel Format Image

‘HEGE
eldclArRE e AN
REGER @
JTAGI-IRIAB @@

D

N
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5. INTERFACE PIN DESCRIPTION

5.1 LCM Connector PIN Assignment

Symbol Description Note NS
1 VCC Power supply: +3.3V -
2 VCC Power supply: +3.3V - N/ D
3 NC No Connection - QL (Op
4 LR/UD Reverser Scan Control - \
H or NC= Normal Mode
L= Horizontal/Vertical Reverse Scan
5 RXO- LVDS Differential Data Input (Negative) R > N
6 RXO0+ LVDS Differential Data Input (Positive) NN
7 GND Ground o (ON
8 RX1- LVDS Differential Data Input (Negative) O\ N\~
9 RX1+ LVDS Differential Data Input (Positive), &\ |-
10 NC No Connection /f\ -
11 RX2- LVDS Differential Data Input (Neg@e‘)ﬁ
12 RX2+ LVDS Differential Data}@ui{@fﬂv@ _
13 GND Ground (( Y i
14 RXCLK- LVDS Differential Clock (Negdtive) i
15 RXCLK+ LVDS Differential Clockae) -
16 GND Ground -
17 RX3- LVDS Differential Data Input (Negative) ]
18 RX3+ LVDS Differential Data Input (Positive) )
19 NC No Connection _
20 SEL68 S 6/8 bit select function control, (3)
<&)gh it input mode
l\QW or NC-> 8bit input mode
Note (1) Connector Part No.: Cvilux CID520D1HRO-NH or equivalent.
Note (2) User’s connector Part No.: Hirose DF14-20S-1.25C or equivalent.
Note (3) “Low” stands for OV. “High” stands for 3.3V. “NC” stands for “No Connection”
Page 15
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SEL68 Pin .
System Board E FPanel Board
; IC / Driver System \
/ © @
; |j 70.0K ohm \
Interface Voltage level i
: V GND
i @
LR/UD Pin Panel Board
Systemn Board Ve gf&\
10.0K. ohm
IC /Driver S

(@

Interface Voltage level
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5.2 Backlight and LED Driver Connector PIN Assignment

Pin No Symbol Description Remark
1 Vi Converter input voltage 12v
2 VGND Converter ground Ground
3 EN Enable pin 3.3V
) ) ) ) PWM Dimming
4 Dimming Backlight Adjust _
(Hi: 3.3Vbc, Lo: 0Vbc)
5 NC Not Connect

Note (1) Connector Part No.: CI4205M2HRP-NH(Cvilux) or equivalent.

Note (2) User’s connector Part No.: Molex 51146-0500 or equivalent.

EM Fin

Dimming
Pin

Swstem Board FPanel Board

ENPIn  — |
100K Ahm
ESMD
Swystem Board Panel Board

IC S Driver

Dyirming

Pin

W 1000K ohm

GHD

Conwerter

Www.texim-europe.com
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6. BLOCK DIAGRAM

The following diagram shows the functional block of the TFT module:

HOLOINNOD

Timing
Controller

LVDS
Receiver

s

=

RSDS

Transmitter

SIEL

TFT-LCD

| RES: 1024%*(3)*x

ixels
=N

Dreﬁ\u

R

N
LED B[L

HOL1IINNOD

~5NS
DCDC Gamma
converter + correction ( T
| AN Qb
\\»D %
»| LED Driver /\L\\

Q\f
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7. OPTICAL CHARACTERISTIC

The optical characteristics are measured under stable conditions at room temperature.

ltem Symbol Condition Min. | Typ. Max. | Unit Note
Contrast Ratio CR 1300 | 2000 - (2)(5)
. TR _ 16 21 ms
Response Time - (3)
TF 7 14 ms
Center Luminance of White Lc 240 300 - ch/mZ (4)(5)
White Variation sW - 1.25 | 1.33- |\« (5)(6)
e Rx By=0°, By =0° 0.647 & (/@> N
e _
Ry Viewing angle at 0.338 " r
Gx 0321 -
Green Gy normal direction | Typ. 0-/6;05\@- _
Chromaticity Bx 6is7 N - (1)
Blue By -0.0 C%m +0.05 i (5)
Wx 0,313 ]
Whi —
e Wy _o |(C\\[0329 :
. Ox+ 80/ | 88 -
Viewing Horizontal Oy . ~S80 38 _ 5 "
Angle | By+ 2 80 | 88 : eg. | (1))
Vertical Oy- 30 33 _

@w
The following optical specifications shallbe me in a darkroom or equivalent state (ambient luminance
<2 lux, and at room temperature).

The room temperature is 25°C+2°C

Note 1:  Definition of Viewing Angle

Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing angles are

deter orizontal or the vertical clock direction with respect to the optical axis  which
is nor the LCD surface
Normal«
ﬂx/: ﬁ}(,: oe«
Gx- =900 12 o'clock direction
Hyr =902
6 o'clocke P
Bxpe= 9020

ﬁ&_:gogu
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Note 2: Definition of Contrast Ratio (CR)
Measure the viewing angle of ©= 0 and at the center of the LCD surface. Luminance with all pixels
in white state divide by Luminance with all pixels in Black state

Note 3 Definition of Response Time:
The response time is set initially by defining the “Rising Time (Tr)” and the “Fa Time (Tf)”
respectively. The response time interval is between 10% and 90% of amp@tw@a refer the

figure to the followings: S@
A %

Gray Level 255 Gray Level %{\

100%
90%
Optical

Response

10% |

0%

: . Time
T ;

Note 4: Definition of Brightness (Lc)

Measure the center area of the panel and the viewing angle of the 6x=0y =0°

Note 5: The method of optical measurement:

LCD Module~ w
LCD Panel«
Photometer+

e IO e e ]

+
+
Light Shield Room+

Center of the Screen«

500 mme

{Ambient Luminance < 2 lux)+«

Note 6: Definition of White Variation (6W):

Measure the luminance of gray level 255 at 9 points

Page 20
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SW = Maximum [L (1), L (2), L(3)...L.(8), L (9)] / Minimum [L (1), L (2), L (3)...
Horizontal Line
- D >
i DiH0 Di2 DA 0 i
= | ! —
WHD === =(1 Jrmmmmmmmmcncae (G mm e e @
P S
— ] :
E Wy W2 ------(:ell:) -------------- @ ------------ @- @ :TﬁstF‘uint
D . | #=1109
> ! :
i ©-

Active Area

)
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B. Touch Screen specification

1. Enviromental Specification

Specification

Value R&qus

Operating Temperature

Storage Temperature

Operating Humidity

-200C ~ 702C \
-402C ~ 809C O@

Storage Humidity

20% ~ 90%RH %
10% ~ 90%RH

2. Mechanical Specification

Specification

Value~O K\\}b

Operating Life (Finger input)

107 times

Light Transmittance

>85% Min. (JIS K-7105)with.glass

Surface hardness

6H

N

FPC Peeling Force

3. USB Type Controller

VNN
5N Maxp (U -

Parameters

Features

Circuit Board Dimension

Refer to drawings

Channels of Panel

Based on Sensor Design

Input Voltage A

5V for USB

N/

Linearity(Note 1)

Single Line drawing accuracy : Up to 1pt +/- Imm
offset /10mm

Single Touch (point) accuracy : Up to 1pt +/- 1mm

Interface

USB: 2.0(Below) Full Speed

Resolution

4096x4096 resolution

Power consumption(mA)

Active Mode: <70mA

Idle Mode : <55mA

Sleep Mode :< 15mA

(Operation Mode :Active Mode only)

Report rate(points/sec) Note(2)

>100 Hz

Response time

Average < 25 ms

Note (1): Depending by Sensor design and other parameters, Refer to Windows 8 Logo regulation if need to follow min spec

Note (2): Report rate will vary by channel number, cover thickness, number of fingers and other parameters

Page 22
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C. DIMENSION AND DRAWING

370, 1#0. 5CCover Glass 0.D. ) (13 430, 5 370, 140. 5(Cover glass 0.1, )
305, 120, HCover Glass V.4, ) 3.3540, 3 326. 520. 3(LCD 0.1, ) 21, B0, 54
T 0. 50457 FANTONE. Black
\(e\ | Fh\'. lns:r'r edge Printing Side |
b
/ | |
!;:::-4‘ »'?’l-—=====_r&’=fiv:‘_—=ﬂ1_=====/1=:tgé A:fé‘:g/ |
| 11
B | |
| | 0 |
I |
1 | = .
- - 1 ‘ I - o
=i = | . = =
=) = I ! 1 2 < =
gl # 1) | [ g :
L I I = 3
t 5| 11 1 1 . g o4
g g ———+H|———————————J[———————————| - 4 —- -+ g =
3 3 11 . I = 2 =
= LA | o =
= = i 1 N -
A 1] ! . i
=Z| 55 Il | & =
g o 1 | 11 I O 4] =
Ay USB Connector apply following il L
I || Touch interface ! I -
1 H Type:F1 251, 145WT-01 (LF) | Hl i
I | or EQUIVALENT | I I o
H | g
= = —_—— =3 '_l |
/‘ vt g 7Z o g ¥
L o
o
w = -
ﬁ\ % p
t & 5
|
ﬂ o
138.1 £0.5 | 0
146, 130, 5 o |25 | meisiln ~
174, B£0. 5 J— 63
189, 140, 5 - - Mg?] Conduction side
191, 140, 5 o {
106
3
CI:USB Interface 5
Pin 01 oA -
Note: Pin 02 I ©2:Pin Define for USB 4 pin 1.1 1:0.1
1. Tolerance: 0.5mm Fin 03 - - - 1.1 0 sl 1
2. Touch finger input or spacial conductive pen m e Pin 01 Gy
3. Touch Surface Hardness: 6H (Semi-Tempered Glass) Fin 04 Voo Pin 02 I 5241
4. Touch Transmittance: =85% (JIS-K7105) Pin 05 NC Pin 03 D4 140, 07/-0. 12
5. Touch Surface Treatment: None Pin 06 BT Pin 04 o
G. Distance between LCD and fouch panel need to be minimum 1.0mm otherwise touch maybe will not work comrectly Detail A
7. If customer put a front cover all around need use at least 2mm thick gasket between touch and metal frame
= - USB max ripple acceptable is 50mY, in other case touch will not work correctly Customer Approval Part Number FLD-150GML20PUSAL |@"E}
~ 9. Referring to the integration guide to avoid any integration noise issue hate__ ion [ wtn | Forsn Descri phion P
10. LCD mode : FLC-150GML2000SA1 — A W
11. Touch model : RTPC150-H30BP1-U EUTUREL A S
12. Assembly Solution : DSA ) Signature Tt Dosign B Date | Check By | Date | Approved Hy |
WWW tex'rr _eurape Com Firet Tecmive | il Rovin | | | | 1
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D. PRECAUTION AND PRODUCT HANDLING

Do not apply the external force such as bending or twisting to the module during
assembly.

Do not insert and plug out the input connector while the LCD panel is operating.

Do not take apart the panel or frame from module assembly or insert anything into the

backlight unit.
Do not keep the same pattern in a long period of time, it may cause ima king on
LCD panel. Can use shuffle content periodically if fixed pattern is disp a@ e

screen.
Do not touch the display area with bare hands, this will stain @ area.
in

Pay attention to handle lead wire of backlight, that is not tugg nnect with LED
driver.
Do not change variable resistance settings in LCD(};)a 2 nay cause not satisfy of LCD

characteristics specification. k
To avoid the static electricity to damage the C LSi>the operator should be

grounded when in contact with the LCD panéf, so to all electrical equipment.
Need to follow the correct power freq@ n LCD panel is connecting and

operating, this can avoid damage during latch-up.
Need to store the LCD panel indoorwithgut the exposure of sunlight where the
temperature is 25°C + 5°C and the humidity is below 60% RH.

N
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