Product Specification

Part Name: 10.40 inch TFT Display Module
TLET1040F4A-IH

Customer:

Approved by

From:

Approved by

1/21




Revision History

VerC

Rev. Date Contents Written Approved
A 2021/04/19 Preliminary Specification MA YUAN
Special Notes
Notel.

2/21




VerC

Contents

1. General SPeCIfiCAtiONS.......ccuiviinuiieiiiniiiinninenninsensinsaisensisssissesssisssssssssssssssssssssssssssssssssssssssssssssns 4
2. PiN ASSIGNMENT...uiiiiiiiiiitiniinintenintenninicssisaessesssessesssessssssesssssssessessssssesssssssssssssssssassssssssssasns 5
2.1. Absolute Maximum RatiNES.........cccueiiiiiriiiiiieiiieiiecie ettt ettt eve et esae e eseessseeseessaessseensaessseens 5

3. Operation SPecCifiCatioNS.........ieiiiceiniiiinticincnenentecesecsssesssssssessssssesssssssssae w7
3.1. Absolute Maximum RatiNgS.........ccccuieiiiiiiiiiiiiiie ettt eee ettt st e e s bae s e e eaaeeenseesasee s 7
3.1.1. Current fOr LED DIIVET......cciiiiiieiieeiieeetee ettt tee et eesaveesaae e s vaeesaaeeensaeessseeennnees 8

3.2. POWET, SiZNAl SEQUEIICE. ......ccuvieiieiieeiieeiieeiie et et e ettt et e et e e bt esteeebeesseessseenseeseeesseensaessseanseeseesnsennns 9
3.3. LVDS Signal timing CharaCteriStiCs.......ccuevuerierieriiriiriiniteieeieenieet sttt 10

4. Optical SPeCifiCatioNS........cciciiiiineitrtiiititccniseseststsssssssssssssssssssstsssssssssessessessns 13
5. Reli@bility T@St....ucouiiiiiiiiiiiiiiniiceintntintnuiceistsssisessstsssssesssissssssssssssssssssssssssissssssssssssssssssssssnns 17
6. Mechanical DraWwing.......iiiiiiininininncnininininiiiiimmmssisisisisisiststsssmsssssses 19
7. Package DraWing.......eeiiiininiiiniiiniiiiiiiiiiisisisisisisisisisisimtsssssssssssssssssssssssses 20
8. GeNeral PreCautioNS.......eiiinciinniniinnnnsiisssnsiissississsississsssssssssssssessssssssssssssssssssssssssssassssns 21
L. S ALY ..ttt et ettt e ettt et e e bt e e st e et e e etaeerbe e taeeabeenbeenseeenseenneennns 21
8.2 HANAIING....coviiiiieiieie ettt ettt e et s et e et e e bt e e sbe e s e esseeesbe e saeeabeenbeenseeenbeenneenneas 21
8.3, StAtIC ELECIIICILY .. eoutitieiiiitieie ettt sttt sttt et ettt be e sbeetesaeens 21
Bl SEOTAZE. ...ttt ettt et ettt et s e et e bt set e et e e ettt e bt e et e et st et et e saneeneeeee 21
.0, CLRANMING. ...c.evieitieiie ettt ettt e et et e et e e bt e teeesbeesseessaeesseesseaesseenseessseenseenseeenseensaanssesnseenseessseensees 21

3/21



1. General Specifications
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No. Item Specification Remark
1 LCD size 10.4 inch
2 Driver element a-Si TFT active matrix
3 | Resolution 1024(W) RGB x768(H)
4 Display mode Normally Black, Transmissive
5 | Dot pitch 0.2054(W) x 0.2054(H)
6 Active area 210.43(W) x 157.82(H) mm
7 | Module size 238.6(W) x175.8(H) x6.5(D) mm
8 | View direction ALL O ‘clock
9 Surface treatment AG
10 | Color arrangement RGB-stripe
11 | Interface LVDS
12 | Lcm power consumption 6.7W TYP.
13 | Drive IC TBD

Note 1: Refer to Assembly Drawing.
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2. Pin Assignment

2.1. Absolute Maximum Ratings

FPC Connector is used for the module electronics interface.
The recommended model is P-two 187098-30091 or equivalent

VerC

1 NC - No Connection

2 GND P | Ground

3 RIN3+ I +LVDS Differential Data Input

4 RIN3- I -LVDS Differential Data Input

5 GND P | Ground

6 CLK+ I +LVDS Differential Clock Input

7 CLK- I -LVDS Differential Clock Input

8 GND P | Ground

9 RIN2+ I +LVDS Differential Data Input

10 RIN2- I -LVDS Differential Data Input

11 GND P | Ground

12 RINT+ I +LVDS Differential Data Input

13 RIN1- I -LVDS Differential Data Input

14 GND P | Ground

15 RINO+ I +LVDS Differential Data Input

16 RINO- I -LVDS Differential Data Input

17 GND P | Ground

18 NC - No Connection

19 GND P | Ground
Selection for 6 bits/8bit LVDS data input

20 SEL6/8 I Low or NC : 8 bit input mode Note 1
High : 6 bit input mode

21 NC - No Connection

22 | NC - No Connection

23 NC - No Connection

24 RESERSE Reverse panel function (Display rotation) Note 2

25 GND Ground

26 GND Ground
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27 GND P | Ground

28 VDD P | Power supply: + 3.3V
29 VDD P | Power supply: + 3.3V
30 VDD P | Power supply: + 3.3V

Note I: input; O: output; P: Power or Ground(OV).
Note 1:SEL6/8 is used for selecting 6bit/8bit LVDS data input, L or NC: 8bit; High:6bit.

Note 2:Reverse pin is used for selecting scanning direction.

Horizontal scan >

§

3 <

£ 2

= g

§

: Haorizontal scan
I — C—x ] T ——
Fig. 1 Normal scan (Pin24, Reverse = Low or NC) Fig. 2 Reverse scan (Pin24, Reverse = High)

2.2. Connector 2: Cillux,Cl4205M2HRD-NH

5-pin connector is used for input power & control signals for BL
converter power IC

1 VLED P | 12V input
2 VLED P | 12V input
3 GND P | Ground
4 LED PWM | T | PWM Signal
Converter power IC Enable
> LED_EN ! (Active High)
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3. Operation Specifications

3.1.Absolute Maximum Ratings

Test condition: GND=0V, Ta=25 °C
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Note1
Values .
Item Symbol Unit | Remark
Min. Typ. Max.
Power voltage VDD 3.0 3.3 3.6 Vv
Input logic high voltage ViH 0.9VDD - VDD \Y
Input logic low voltage ViL GND - 0.1 vDD V
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3.1.1. Current for LED Driver
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Values
Symabol Parameter Unit Remark
Min. Typ. | Max.
VLED Input Voltage 11 12 13 [Vol]
lviep Input Current - 520 - [MA] (1\(/)8|(;/"D8=ri192h\t/r)‘ess
EN Control BL On 3.0 3.3 5
LED_EN level BL Off 0 - 0.3 [Volt
; 100%Brightness
PvLep Power Consumption - 6.24 - Watll | /| Ep=12v)
Frwm PWM Freqguency 1K - 20K [HZ]
PWM High level 3.0 3.3 5.5 [Volt] | PWM Dimming
LED _PWM
PWM Low level 0 - 0.3
Operation (Ta=25C),Note 1
Life 20,000 - - Hrs | \ec160ma
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3.2. Power, Signal sequence

The power sequence specifications are shown as the following table and diagram.

VDD

Control
Signals

VDS
Signals

LED_VCCS

LED_PWM

LED _EMN

Mote 1:
MNote 2:
MNote 3:

Mote 4:

Value
Symbal |—— Unit
flin. Mas
ty 1 20 ms
tz 1 5 ms
ta 10 50 ms
s 200 500 ms
s 200 500 ms
ta 50 200
tz 0 20 ms
ta 500 - ms
ts 0 50
ts 0 50 ms
SO g0% 3:"‘@_
! 1
oy 10%) wag f
Uty SR S
e
o .I}‘II £
ts g
i i
o |l Valid Data |
L7 Ly
™ - - - 9%
o ;\
bl tiy ta s
, | FE’WM mgm?l
1

oy

LCD and the interface signal is valid.

Control signals include SELG/8 & Reverse.

Please don't plug the interface cable of on when system is tumed on.
Please avoid floating state of the interface signal during signal invalid perod.
Itis recommended that the backlight power must be turned on after the power supply for

VerC
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3.3. LvDS Signal timing characteristics

AC Electrical characteristics

Unit
Parameter Symbol | Min Typ Max Condition
s
Clock frequency | RxFCLK | 26.2 512 71 MHz
Input data skew Typical value for
: TRSKM | 500 500 1/(2*RxFCLK s
miargin @ ) P 1024600 re=solution
[V I =400 mv
— R Chi=1 2V
Clock high time TLWCH 4/ TxRxFCLK) ns
RxFCLK=T1MHz
VDD _LVDS=3.3V
Clock low time TLVCL I TxRxFCLK) ns
V5D setup time | TenPLL 0 TenPLL 150 us

Input clock and data timing diagram

iR

ukCLe

S

Previeus

i -
o OX XXX

e
=
S<—tb—

10/21




1"RXFCLK
CLK Vv :
_. ] | I | [ | 11 | B | T T T T L |
'
DATA _:. - - - - - = = - -
R posimin) 9 11 1 N [ 1o 1
Rposaimax) ‘_ELJI W : :
1 1 A | 1
Rspot.fnmlm : r " | [}
Riwi?{mm. " ; < l_
] ¥
d ~
i Ideal strobe posltion - -
f 1] 1
| | | |
| .}.T‘“"l |
l TRSKH : : TRSKH I
| { } l
l RW%W‘ F_ R!I‘O&l"’wl '
1 ] i i
Ideal TX Pulse Position Ideal TX Pulse Position
Tosuw: Receiver strobe margin
Rpas: Receiver strobe position
Ty : Strobe width (Internal data sampling window)
DC electrical characteristics
Values
Parameter Symbol Unit | Remark
Min. Typ. Max.
LWVDS Differential input high
Gl Rl : . +100 | mv
Threshold voltage g
LVDS Differential input low N 6 o Rk
Threshold voltage S
Input Voltage range VDD-12+
j R 0 - W
| Singled-end) [Vio)/2
LWVDS Differential input common
Ravem | [VioJ2 - VvoD-1.2| WV
mode voltage
LWVDS Differential voltage [Viz| 02 - 06 W
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11/21



i
Single-end Signals

MMNDx P D - NI = g = R = "L O™

PIFDWDI-IU’DPRW HIGH"

I Revcu

Difrerential Singals

PIMDoe-RIM

ll:nmmmul t ol
Blowcu = --—-_ﬁ-—X——---_- II'I'nI L e
PO

data timing

Spec. S
Parameter Symbol Win. . g Unit
DCLEK frequency fclk 52 f5 [l MHz
Horizontal display area thd 1024 DCLK
HSD period th 1114 1344 1400 DCLK
HSD blanking thb+thip 40 320 36 DELK
Vertical display area tvd ] T
V5D period tv 778 806 845 Ty
VSD blanking tvbp+tvip 10 38 i Ty

LVDS data input format
SEL6/8 = ngh" for 6 bits LVDS Input

Gk

CLK-

i

2

}{:E\m//
}-‘{}{
4

b
> >
2
g s R |

F"N1j.< (=31 X Bi
|

::-<:><}<:/“‘“‘-

8
?{}i}{

B
®

2
D B e

mou (o X XXX

SELG/8 = “Low™ or *NC” for 8 bits LVDS Input

£

E
2
£
2

SRS SESEIRL
>-<:>I-<:::<>-<
:><::~.f.><::=<
}-r:x:;::wq”“‘“
LILILIL

« [
PG S BERE

o T M R
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4. Optical Specifications
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It Symbol Conditi Values Unit | R k
em ymbo ondition Min. | Typ. | Max. ni emar
®=180°(9
O o'clock) 80 i )
o Br ®=0°(3 o’clock) 80 - -
Viewing angle
(CR= 10) o ®=90°(12 80 ] ] degree | Note 1
T o’clock)
®=270°(6
O o’clock) 80 i )
Response time -.II:ON+ - 25 35 msec | Note 3
OFF
Contrast ratio CR 800 | 1000 - - Note 4
Color Wx Normal 026 | 0.31 | 0.36 - Note 2
chromaticity 0=0=0° Note 5
Wy 0.28 | 0.33 | 0.38 - Note 6
Luminance L 500 600 - cd/m? | Note 6
Luminance Yu 70 | 75 | - % | Note7
uniformity
Color Gamut NTSC CIE1931 55 62 - %

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

Normal line
0=0=0°

®=90°
i 12 o’clock direction

"“"‘*\ 5 ]
.|/ .-F""““‘#’T ,>\HR /f
- ! //
[ "‘\,GB r‘r b
| s
®=180° P ®=0°
|/ Active Are

. LCM
®=270°
6 o’clock direction
Fig. 4-1 Definition of viewing angle

Note 2: Definition of optical measurement system.
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. (Viewing angle is measured by ELDIM-EZ contrast/Height :1.2mm,
Response time is measured by Photo detector TOPCON BM-7, other items are
measured by BM-5A/ Field of view: 1° /Height: 500mm.) or CA-210.

Photo detector Normal line

T T 0=0=0°
®=90°
12/o’clock direction
4
500mm r
&
s
®=180° / | / " p=0°

s
=
/ /l(ctive Area //
| {cm

®=270°
6 o’clock direction
Fig. 4-2 Optical measurement system setup
Note 3: Definition of Response time
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The response time is defined as the LCD optical switching time interval between
“White” state and “Black” state. Rise time (Ton) is the time between photo detector
output intensity changed from 90% to 10%. And fall time (TorF) is the time
between photo detector output intensity changed from 10% to 90%.

(White (TFT OFF) Black (TFT ON) White (TFT OF})>

A 100% ~
90%

Photo detector output
(Relative value)

Fig. 4- 3 Definition of response time

Note 4: Definition of contrast ratio
Luminance measured when LCD on the "White" state

Luminance measured when LCD on the "Black" state

Contrast ratio (CR) =

Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.

Note 6: All input terminals LCD panel must be ground while measuring the center area of
the panel. The LED driving condition is [.=520mA .

Note 7: Definition of Luminance Uniformity
Active area is divided into 9 measuring areas(Refer to Fig. 4-4).

15/21



VerC

Every measuring point is placed at the center of each measuring area.

Luminance Uniformity (Yu) = _gmm

max

L-------Active area length W----- Active akea width

il
m il -
= :_L! E-L a L/3 . L/3 .
A ) . S "
1 / £
| '\,__ j Ik___/l ( _)
o
=
1 il i '“‘\I
= i N (_J (:_,»*
m
=
1 il H "
'k,_) ‘CJ Nz
!

Fig. 4-4 Definition of measuring points

Bmax: The measured maximum luminance of all measurement position.
Bwmin: The measured minimum luminance of all measurement position.
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5. Reliability Test

with high temperature.

Item Test Conditions Criterion
. o Note 1, Note3
High T ture St Ta=80C 240hrs ’ ’
igh Temperature Storage Note 4 Note5
Low Temperature Storage Ta =-30C 240hrs Note 1, Note3,
Note 4
. , R Note 2, Note3
High T Ts=70C 240hrs ’ ’
igh Temperature Operation Note 4 . Note5
Low Temperature Operation | Ta =-20°C 240hrs Egtg 1’ Note3,
Operate at High Temperature 0 o Note3, Note 4
and Humidity +60°C, 90%RH 240hrs Note5
-30°C/30 min ~ +80°C/30 min for a total 100 | Note3, Note 4
Thermal Shock(non operation) | cycles, Start with cold temperature and end | Note5

Vibration Test

Sweep:10Hz~55Hz~10Hz 2G
2 hours for each direction of X. Y. Z.
(6 hours for total)

Package Vibration Test

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)

Package Drop Test

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

Electro Static Discharge

Contact=+/-4KV,
Air=+/-8KV,(R=330R,C=150pF), 1
sec,9point,10times/point;

X Criterion:

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 don’t guarantee all of 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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Note 5: A certain level of Mura (non-uniformity) of dark / black image will happen several
days after high temperature testing (H.T.T.). There is a slowly part recovery over a

long time (several months). Such a long exposure time like in H.T.T. will normally

not happen in a real application. Therefore the test H.T.T. was introduced to

simulate cycles with normal conditions in-between but with the same total

exposure time what show a significant reduced Mura.

The root cause is related to tension generated due to different amount of shrinking

in the stack of layers in the polarizer sheet. The effect is more significant on larger
displays like this size. An investigation into alternative polarizer material showed

that there is no better alternative currently available.
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6. Mechanical Drawing

1 2 3 4 [ 5 6
@ = REY DESCRIPTION DATE
0 First issue
CN1
=" == == =} PIN | NAVE
1 INnC
238.60+0.3 2 GND
*www hmwm 3( (2. 60) 3 RING+
215. 40£0. 5.80 M RIN3-
6.79 #6. 50+0. 30 (232.20) .50 : mzo
. 2 ) CAAD 8.29 o B CLK+
A 1. 5mm e
E L = - N e
=02 A RIN+
o S22, et g 10| R
‘E 3 ] B Er g 2-4.00 § 11} GND
I - k E 12 | ps
= 4 A7 B & 13 | pivi-
2g |7 8 g 14| 6ND
|| 52 g ¢ 1 o= s 15 | pivge
EREE 7o
ElR= g = N 18] NC
L “ s 3 19 | 6Np
- — g 20 | s
3Am w L] [T 21 | NC
b o d LJ 22 | NC
23
g H 2
= N 25
ZOHmm . O S O ST al ww
1. DISPLAY TYPE: TFT-LCD, TRANSMISSIVE, NORMAL BLACK MM
2. OPERATING TEMP: —-20° C~70° C 30
3. STORAGE TEMP: -30° C~80° C
4. VIEWING DIRECTION: ALL
5.BACK LIGHT Uniformity:70%(MIN)
6. Luminous instensity:
Module:500cd/m2 (Min), 600cd/m2 (Typ). oo |G ML
Color chromaticity: X=0.31£0.05,Y=0.35£0.05 XL P2 187095-300 DFTG CH v DIMENSION
T -p2- - ENGR CHK T
7. GENERAL TOLERANCE: =0.4 N2+ C14205M2HRD NI APPROVAL ——
DWG NO E/om\H
1
1 [ 2 3 [ 4 5 6
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7. Package Drawing
TBD
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8. General Precautions
8.1. Safety

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

8.2. 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.

8.3. Static Electricity

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

8.4. 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.

8.5. 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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