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1.0General Description

1.1 Introduction

LTK116FHBCTO1 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 and a
driving circuit.This TFT LCD has a 11.6 (16:10) inch diagonally measured active display area with (1920

horizontal by 1080 vertical pixel) resolution.

1.2. Features

11.6(16:10 diagonal) inch configuration

Image Reversion: UP/DOWN and LEFT/RIGHT

ROHS design

1.3. General information

Item Specification Unit
Outline Dimension 303.12(H) x 191.00(V) x5.05 (D) mm
Display area 256.32(H) x 144.18 (V) mm
Number of Pixel 1920(H) x3(RGB)x 1080 (V) pixels
Pixel pitch 0.1335(H) x3(RGB)x 0.1335 (V) mm
Pixel arrangement RGB Vertical stripe

Display mode IPS(Normal Black)

Color Filter Array RGB vertical stripes

Luminous 300 (TYP) cd/m’
Weight TBD g
Interface EDP
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2.0 Absolute Maximum Ratings

2.1 Environment Absolute Rating

Item Symbol Min. Max. Unit Note
LCD Power Supply VDD -0.3 3.6 \%
Operating Temperature Topa -10 50 C
Storage Temperature Tstg -20 60 C
Pc:_wer supply voltage for LED Vie 5 12 71 v
Drriver o
oy,
Maximum LED Current Setting lt,:H—MA B = 25 mA Het 1.[][] e
X tting
Minimum LED Current Setting ICH Min 0.1 N _ e Settmg by Di
i ming
Cutput Yoltage VLED i i 3r v
EN Backlight an 1.2 5.0 v
Control
Level Backlight off 0 0.6 v
PWWM PWM High Level 1.2 5.0 1Y)
Contraol
Level PWM Low Level 0 0.6 1Y)
PWI Control Frequency Feom 200 - 20,000 Hz
Duty Hatio - 1 - 100 %
2.2 TFTLCD FOB
< Table 3. LCD FOB Electrical Specifications = [Ta=25x2 ]
Values :
Parameter Symbol Unit Notes
Min Typ Max
Power Supply Input Voltage Voo 3.0 3.3 36 W ——
Power Supply Current lon 2 - - mA P
Positive-going Input
Threshold Voltage Vir ) 00| iy Veom=4 6V
Negative-going Input typ.
Threshold Voltage Vir. <180 - my
Differential input common Vig=100mV,
mode voltage Veon b W V:r:-TOOmV

Notes - 1. The supply voltage is measured and specified at the interface connector of FOB.
The current draw and power consumption specified is for 3.3V at 25 T
Max value at Sub V-line Pattern

Purple Green
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Source Mai

LED_EN

P

Z:

eDP Display

2.3 Power Sequence

x]

80
Power supply for logic "u“ddm%/

.

90% L
| N 0%

To prevent a latch-up or DC operation of the LCD module, the power on/off se
quence shall be as shown in below

HPD from Sink

Sink Aux CH

n-Link data

¢ 05ms = T1 =
e (Oms = T2 =
e (Oms = 13 =
¢ Oms <= T13
e (Oms = T14
¢ (Oms = B
e« 80ms = T8
Motes:

90%
Power supply for BL (VBL ) 10% i{ 3

the low or keep high impedance.
Do not keep the interface signal high impedance when power is on.
Back Light must be turn on after power for logic and interface signal

are valid.

1. When the power supply VDD is OV, keep the level of input signals on

E}I—h‘ -+ i :'i: ‘.'-i‘ *
(71| T2 T10 IT11 T12
Black Video Video form Sorce Black Video
. — H
AUX|Channel Operatipnal
i Fl—
T4 i ¥
Idle or g
TS.: ‘T — :TS: ot
i ini - 79
Link Training 1dle
Fa W O0%
T13 T \1'“_
™7 Ti4 T15 ‘118
: 10 mis & 0Oms = T = 50ms
200 ms o 0Oms = T10 = 500 ms
200 ms & 0.5ms = T11 = 10 ms

& 500ms = T12
& (Oms = T15
e 0Oms = Tl6
& (Oms = T18
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3.1 Optical Characteristics

Item Symbol Condition Unit | Remark
Min Typ Max
Response Time Tr+Tf - 30 35 ms Note 3
Contrast Ratio CR 6=0° 800 | 1000 - Note 2,4
Top(12 o’clock) 80 85 -
B?ttom(6 80 85 ]
Viewing Angle 0’clock) CR=10 deg | Notel
Left(9 o’clock) 80 85 -
Right(3 o’clock) 80 85 -
Wx 0.277 | 0.31 | 0.337
Wy 0.303 | 0.33 | 0.363
RXx - - -
Ry - - -
Color 6-0° Note 5
Chromaticity Gx - - -
Gy - - -
Bx - - -
By - - -
Luminance L 250 300 - cd/m’*
- 0=0°
Luminance YU 70 | - - %
uniformity

3.2 Measuring Condition

m Measuring surrounding : dark room

m Ambient temperature : 25+2°C

m 30min. warm-up time.
3.3 Measuring Equipment

m TOPCON BM-7

m Measuring spot size : field 2°
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Note (1) Definition of Vsat and Vth (at 20°C)

100%%
snm [rmmm

Transmitfance
50%

10%
0% -
Wth  Wsof Yoltage
Note (2) Definition of Viewing Angle :
Sy
12" o'clock
d=90°

d=180° d=0°
6’ o’clock
O=270°
Note (3) Definition of Contrast Ratio(CR) :
measured at the center point of panel
Luminance with all pixels white
CR=
Luminance with all pixels black
Note (4) Definition of Response Time : Sum of TrR and Tr
white(TFT OFF) | black (TFT ON) white( TFT OFF)
Tr T
3 [-— — - [
100%% B B ¥
Optical
response 10%
WA i
e fime
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Note (5) Definition of optical measurement setup

Photo-detector (EM-5A)

S0cm

-

Field=2°

LCD panel

Note (6) Definition of brightness uniformity

Center of panel

1/6 2/6 2/6 1/6
T
= R N |
) A

L
S \ \ \ \ \
% o T ®--——- -
- L B 4 L _

3.4 Block Diagram

3.4.1 TFT-LCD Module

R1G1|B1|R2|G2|B2

Note (7) Rubbing Direction (The different Rubbing Direction will cause the different optima view direction.

(11 (1,2)
4N
17
11 |12 | a3 2 1-1920
21 [TFE
31
R B|
1080-1| »

1080-1920

Display position of input data(V-H)
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4. Electrical Characteristic
The electronics interface connector is S050-L30B-C10(30F)
The connector interface pin assignments are listed in Table 6
=Tahle G. Pin Assignments for the Intedface Connector=
PIM =|5ymbal Description Remark PIMN # |Symbcl Description Remark
1 C’E?\: CABC-EN 16 | GND Power Ground
2 GMND Power Ground 17 HRD Hotplug detect cutput
3 L'!‘r‘rfl elP R channel L negstive 18 |BL-GND Power Ground
4 LMEE]' el'P R channel L positive 19 [BL-GND PowerGround
5 GMD Power Ground 20  |BL-GMD PowerGround
& L'j'hrf:' 0P R¥ channeld negstive 21 |[BL-GND PowerGround
il =DF f¥ channel 0 positive 35 [R-ENR EL-EMABLE
p ELE
. "'.-' s
& | GND Power Ground E BLr_I:" Reset low sctive
E '”"”_‘I;“H eDP AUX CH positive 24 | mscL FORDEEUG
10 "‘”J_“'rf"' =DP AUX CH negative 2% | MsDa FOR DEBUG
11 | anp Power Ground % BL'EF'PD""" BL-POWER
EATE gropm—re
B [RehE v gy Lo EL-POWER
C ER.
i R 13 g [PLPOW EL-POWER
C ER
14 [HETE Panel seff test enshle Tl i BL-POWER
15 GMD Power Ground 20 MNC NC
eDPinterface TFT-LCD Side
{ :|;’ a =
o o 3 L RO™R7
i v r k)
Graphics = o Bin,
Processing é T < BO~B7Y
Circuits my AUX chanel T Hayng
B [T — Vsync
) =
- HPD DE
—]
CLK
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5. Data Input Format

Ficure 5. Pixel Format

{1519,1) {15920,1)

1 Pixel = 3 Dots

(1, 10800 (2, 1080) (1919,1080)  (1920,1080)
Display Position of Input Data (V-H)

Figure 6. Scan direction

W

Source Driver
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6.0 SIGNAL TIMING SPECIFICATION

6.0.1 The QV116FHB-N81 is operated by the DE only.

Value
Parameter Symbol M Typ. Ma. Unit
DCLK Frequency felk - 477 - MHz
Horizontal display area| thd 1920 pixel
HSYNC period time th - 2142 - pixel
HSYNCblanking |thb+thfp - 222 - pixel
Vertical display area Tvd 1080 H
Frequency fv 48 60 65 Hz
VSYNC period time Ty - 1100 - H
VSYNCblanking [Tvb+ Tvfp - 20 - H
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7.0 INPUT SIGNALS, BASIC DISPLAY COLORS & GRAY SCALE OF COLORS
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“Blelslelel=l=l=l=lal=l=] | F=l=lell] | Bl | Blelllele] | E=[=
Blo oo o]~~~ |~]a|a]e mwlmlolale] | Rlelelelsle] | 2lelelelsls o o | e
lelelal~|~[~|~lo|a]e ot |t |t |0 [0 | @ lelelolslsle lelelelolsle vt o | ot
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Remark
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Conditions
Ta=+607C,48hrs
Ta=-207C,48hrs
Ta=+50°C,48hrs
Ta=-107C,48hrs

Ta=+40"C,90%RH,48hrs

ltem
High Temperature Storage
Low Temperature Storage
High Temperature Operation
Low Temperature Operation
High Temperature and High
Humidity (operation)

WWW.LEADTEKDISPLAY.COM

There is no display function NG issue occurred, All the cosmetic specification is judged before the reliability

7.1 Reliability Test
stress.

NO
1
2
3
4

LEADTEK DISPLAY

Note: All tests above are practiced at module type.



Front View Side View Back View

303. 1240. 15 (LENS. 0D, 0 060, 3ULAKCTP)
270. 370, 3(LCM 0D) 15.95 2 050 1(P) .
o =3 957. 120, 2 (LENS. VA 23.00 ——ft—1. 10 (LENS) 13.10 277.03(SENSOR.0D 13.00
C 256. 32 (LCD M)——————————————— —={1—0- 70 (SENSOR)
~—2-k5. 70 —H=—2. 740. 2(LCW) “
0. 20 (0cA) I ]
W M % = A.A Center ™ \W)
S 2 5 8 \ T THI 22 B S i 2 g
51 0% g
3 2= 2. 212.30£0. 2
|
> X \
w 45dax il 5 Vs
48.3840.5 FPC IE 5 AT 0 0% HL 5 A AL $
i Sl
T ) o]
2 .
f
CN1 R ZHL Spec. ~—55.00—-
Jz NO.| Pin Name 1| P REHEE stucture Glass+Glass
vce
2 DN 2 COVER LENS#N{k 7Y Strengthening ﬁu%ﬁﬁuogs_nm:v\ 95 M M M M M M M M
3 oP 3 | COVER LENSFKTIREL Surface Hardness >6H ol Jlo A I YYryy K
4 GND N P~ = S pmsms T sapasssg
4 | TMEBALIE I Transmission >=86% 4| BB, ST R R
5 | LAEHEJE Operation temperature 10'C ~60C H s B e B T umw_w_mﬁ_ A& L EE &
e i B Rty S
Zo;mm.m : L, 6 TEAFIR Storage temperature 20C ~70C Ol=k 7 00O ocmmmmzow@,mwwwwmw 00mA
L. Display : 11.6°, TFT S 7 P ROHS I £ % ks -
N. Resolution . 1920xRGBx1080 *All materials comply with RoHS & Halogen free requirement*
3. LCD Viewing Direction: ALL, fild# 1CH 5 Touch 1c | WDT8752A | iiE % channels 41'23
4. Display Mode: Normally Black Pt HUE vo 5 | B imerace | USB
5. LCM Bringhtness: 300cd/m’(TYP), uniformity=80% LEADTEK COMPANY LIMITED
6. unmark Tolerance:%0. 2
7. OPERATING TEMP: -10° C~ +50° C ;
8. STORAGE TEMP: -20° C~ +60° C ! SCALE: 1/1UNIT:mn [PAGE: 1/1 |-@3)=} Approve | Check | Drawn
9. Requirements on Environmental Protection: ROHS A Part No:|| TK116FHBCTO1 VER: VO
0 NEW 2022.06.25| Tan Customer JK Ian
REV DESCRIPTION DATE NAME No:
1 | 2 | 3 1 5 6
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9.0 Packing Form

TBD

LEADTEX mISPLAY
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10.0 General Precaution

10.1 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.

10.2 Asembly Precaytton

10.2.1 Please use the mounting hole on the module side in installing and do not bending or
wrenching LCD in assembling. And please do not drop, bend or twist LCD module in
handling.

10.2.2 Please design display housing in accordance with the following guide lines.
10.2.2.1 Housing case must be destined carefully so as not to put stresses on LCD alll
sides and not to wrench module. The stresses may cause non-uniformity even if

there is no non-uniformity statically.

10.2.2.2 Keep sufficient clearance between LCD module back surface and housing when
the LCD module is mounted. The clearance in the design is recommended

taking into account the tolerance of LCD module thickness and mounting

structure height on the housing.

10.2.3 Please do not push or scratch LCD panel surface with any-thing hard. And do not soll
LCD panel surface by touching with bare hands. ( Polarizer film, surface of LCD

panel is easy to be flawed.)

10.2.4 Please do not press any parts on the rear side such as source IC, gate IC, and FPC
during handling LCD module. If pressing rear part is unavoidable, handle the LCD

module with care not to damage them.

10.2.5 Please wipe out LCD panel surface with absorbent cotton or soft cloth in case of it
being soiled.

10.2.6 Please wipe out drops of adhesives like saliva and water on LCD panel surface
immediately. They might damage to cause panel surface variation and color change.
10.2.7 Please do not take a LCD module to pieces and reconstruct it. Resolving and
reconstructing modules may cause them not to work well.

10.3 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. HannStar does not warrant the
module, if customers disassemble or modify the module.

10.4 Breakage of LCD Panel

10.4.1 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.

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

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

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

10.5 Absolute Maximum Ratings and Power Protection Circuit

O _www.eavTekpispLaY.con
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10.5.1 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.

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

10.5.3 It's recommended employing protection circuit for power supply.

10.6 Operation

10.6.1 Do not touch, push or rub the polarizer with anything harder than HB pencil lead.Use
fingerstalls of soft gloves in order to keep clean display quality, when persons handle

the LCD module for incoming inspection or assembly.

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

10.6.3 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.

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

10.7 Static Electricity

10.7.1 Protection film must remove very slowly from the surface of LCD module to prevent
from electrostatic occurrence.

10.7.2 Because LCD module uses CMOS-IC on TFT-LCD panel, it is very weak to
electrostatic discharge. Please be careful with electrostatic discharge.

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

10.8 Disposal

When disposing LCD module, obey the local environmental regulations.

10.9 OTHERS

10.9.1 A strong incident light into LCD panel might cause display characteristics' changing
inferior because of polarizer film, color filter, and other materials becoming inferior.
Please do not expose LCD module direct sunlight land strong UV rays.

10.9.2 Please pay attention to a panel side of LCD module not to contact with other
materials in preserving it alone.

10.9.3 For the packaging box, please pay attention to the followings:

10.9.3.1 Packaging box and inner case for LCD are designed to protect the LCDs from
the damage or scratching during transportation. Please do not open except

picking LCDs up from the box.

10.9.3.2 Please do not pile them up more than 6 boxes. (They are not designed so.) And
please do not turn over.

10.9.3.3 Please handle packaging box with care not to give them sudden shock and
vibrations. And also please do not throw them up.

10.9.3.4 Packing box and inner case for LCDs are made of cardboard. So please pay
attention not to get them wet. (Such like keeping them in high humidity or wet

place can occur getting them wet.)






