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1.2

Industrial Display Module

Summary

General Description

This is a 10.4 inch a-Si TFT-LCD module with Normal- Black technology. It is composed of a TFT-LCD
panel, a driver circuit, PCB, and a LED backlight unit.

Features

Ultra-wide viewing angle

Interface: 1port LVDS, 6/8bit selectable
LED driver integrated

Surface treatment: Anti-Glare

Acquisition product for UL62368-1/CSA C22.2 N0.62368-1-03 (File number: TBD)

Compliant with the European RoHS Directive (2011/65/EU) and Delegated Directive (2015/863/EU,
Amending Annex |l of 2011/65/EU)

Tianma Microelectronics Co., Ltd. 1
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2. General Specifications

e T spec [ umt_

Size ' 10.4 inches
Resolution ' 1024(RGB)x768
Pixel Pitch ' 0.2055x0.2055 . mm
TFT Active Area 1 210.432x157.824 | mm
Display Spec Technology Type ' a-Si
Pixel Configuration ' R.G.B Vertical Stripe |
Display Mode SFT, Normally Black |
Surface Treatment Anti-Glare |
Viewing Direction ALL
LCM (W x H x D) | 230.00x175.80x5.70 . mm
Characteristics | Weight 430 g
Luminance(typ) 500 cd/m?
Optical Contrast Ratio(typ) :1_220—:_1_ N {
Characteristics NTSC(typ) 50 A
Viewing Angle(typ) %85185185/85 \J L | degree
Interface 1port LVDS, 6/8bit selectable
Electrical Color Depth | 16.7M/262K " color
Characteristics LCD:1419:

Power Consumption(typ) mW

Backlight:3960

Table 2.1 General TFT Specifications

Tianma Microelectronics Co., Ltd. 2
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3. Input/ Output Terminals
3.1 CN1 Pin assignment (LCD Interface)

Connector Information

LCD Module connector DF19K-20P-1H

Matching connector DF19-205-1C

Table 3.1.1 Connector information

No Symbol /0O Description Comment
1 VDD p IPower Voltage for digital circuit \ N

-Power Voltage for digital circuit | _ ]
GND
-- L: Forward Scan(Default)

H: Reverse Scan
5 [ROLKIN- || |-LuDSdiferentialclockmput |
6 |RXCLKIN+
/

Ground

p

| - LVDS differential data input (0)
| |+ LVDS differential data input (0)
P .Ground
|

|

P

|

|

|- LvDS differential data input (1)
l+ LVDS dn‘ferenhal data input (1)

‘Ground i ol
- LVDS differential data input (2)

6 low P leows |
18 |RxIN3+ |l + LVDS differential data input (3)

Normal operation/BIST pattern select
19 AG Mode |l H: BIST;

IL: Normal(Defauilt)

obit/8bit mode select
20 HSD | H: 6bit;

L: 8bit(Default

Table 3.1.2 Pin Assignment for LCD Interface

Note1: |/O definition: I---Input, P---Power/Ground

Tianma Microelectronics Co., Ltd. 3
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Note2: LVDS 6-bit data mapping when HSD=H as follows:
6-bit LVDS input ( HSD ="H")

g oLk >

RxCLKIN+ i | | .
x ' x x i
RxCLKIN- ' + ' :_

Previous Cycle —b-i-.- 1 Cycle D-E

TN D AR ) ) D G ) 5

. X 6121 X 6l1] X 8(1] X 8l0] X GI5] X Gl4] X G3] X Gl2) X Gl1) X B(1) X
ol COYCE) E @ @ CHY D Y ) €3

Figure 3.1.1 Input signal data mapping

LVDS 8-bit data mapping when HSD =L as follows:

8-bit LVDS input ( HSD = “L")

- ek 7 -

RXCLKIN+ : , : .
| |

RxCLKIN- AX—;—LX—L
|

-

Previous Cycle —.-15-4— - - 1 Cycle

v X rin X rioy X aio1 X Ris) X Ri4l X Ria] X Ri21 X Ri11 X R0} X Glo)

S CE) CT) €D €D (C2) 5 CE) C2) G €1
S C) C0) 3 G @ C2) €D €2 € &3

RxIN3+

e X RIVX Ris) X - X 8171 X sie] X cl71 X 6ie] X Ri71 X Ri6) )

Figure 3.1.2 Input signal data mapping

Note3: DPS: Scan direction setting

It is recommended that the pins give the level voltage directly, without other circuits, such as pull-up resistors. If
other |O control such as FPGA is used, the drive current should be greater than 20mA.

The circuit design is as follows. For the circuit to work properly, the input voltage of DPS should meet the

following requirements.
High: DPS=2.6V,

Low: DPS =0.5V.

47K SHLR1

UPDN

100 47K
v Transistor

DPS

1

.

10K 47K °

Figure 3.1.3 DPS Schematic

SHLR UPDN
Horizontal Scan direction ertical Scan direction

Low (Right to left) High (Down to up)

High (Left to right Low (Up to down

Tianma Microelectronics Co., Ltd. 4



s [IANVIA

P1040XGF1MBO1

Industrial Display Module

A ——

T —— T — T — N —" N —— N —— O —_—ew

I
|
| LT RYPEX

W TIANMA
l VINNYILES

X MNETF
PCBY | | | B

DPS: L DPS: H

3.2 CN2 Pin assignment (Back Light)

Connector Information

LCD Module connector 3808K-FO5N-03R

Matching connector H208K-D0OSN-22B +M0O02N-FO7N-22R

Table 3.2.1 Connector information

/0 | . ) Description (. Remark
P  |Power Voltage for LED driver 1C-12V
P |Ground N )M

Dimming | Dimming Contrql Input (DefauI'E: Hi-Z)

“|Enable (Active High) for LED driver IC
|(Default: EN=L)

NC - NoO connection

EN |

Table 3.2.2 Pin Assignment for Back Light Interface

Note1: I/O definition: I---Input, O---Output, P---Power/Ground, N---No connection

Tianma Microelectronics Co., Ltd. 5
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4. Absolute Maximum Ratings

Item Remark
Power Voltage for LCD
Power for LED driving circuit Note1

Input voltage for LCD

Input voltage for backlight
Operating Temperature
Storage Temperature

Note 2:Note 3
Note 4

Tasg4 OT""C

40°C <Ta<50°C
50°C < Ta<60C

" 60°C <Tas70°C
. Ta>707C

Relative Humidity
Note2

Absolute Humidity

Table 4.1 Absolute Maximum Ratings

100

T

&

R

Py

T o

E =

T f Operating Range

Y B

-~ 0

- o

= N

oL

-40 -20 0 20 40 60 80 100
Temperature( C)

Table 4.2 Absolute Maximum Ratings chart

Note1: Vin represents RxINOx, RxIN1+, RxIN2+, RxIN3+, RxCLKIN+,DPS,AGMode,HSD.

Note2: V; represents EN and Dimming.

Note3: Should keep the maximum value of EN and Dimming are equal.

Note4: Ta means the ambient temperature.
It is necessary to limit the relative humidity to the specified temperature range.
Condensation on the module iIs not allowed.

Tianma Microelectronics Co., Ltd. 6
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5. Electrical Characteristics

5.1 DC Characteristics for Panel Driving

— Wem  [symbol| MN [ TvP | WAX
Digital supply Voltage _ 3.3 3.6

Input Signal |Low Level

GND=0V, Ta=25C

T [ omanc

Voltage High Level

Current of digital supply
voltage

0.3xVDD
V|H 0.7xVDD - VDD

Power consumption

lvoD
P

Table 5.1.1 Operating Voltages

Note1: RAtest is performed under VDD=3.3V.
Note2: Input Signal Voltage contain AG Mode/HSD.
Note3: VDD is 3.3V on the white pattern; For different LCM, the value may have a bit of difference.

9.2 DC Characteristics for Backlight Driving

T tem  [symbol win | Typ | wax

Power for LED driving circuit | VCC 10.8 12.0 13.2 V
Current of Backlight Power lvce 330 495 mMA

Backlight Power
Consumption

V
INote?2
V
1mA Note3
mwW

Ta=25°C

Unit Remark

Dimming Frequency

Dimming duty cycle

High Level Input Voltage

Low Level Input Voltage

[For Dimming, EN pin

For Dimming, EN pin

LED Life time

Table 5.2.1 LED Backlight Characteristics

Note1: Optical performance should be evaluated at Ta=25C only.
If LED is driven by high current, high ambient temperature & humidity condition, the life time of LED will

be reduced.

Operating life means brightness goes down to 50% initial brightness.
Typical operating life time is estimated data.

Tianma Microelectronics Co., Ltd.
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5.3 Recommended Power ON/OFF Sequence

Item Typ | Max | Unit | Remark
VCC on to VCC stable - | 29 | ms | -
VCC stable to signal on - | 90 | ms | -
Signal on to EN on - | - | ms | -
Dimming on to EN on - 1200 | ms | -
VLED to Dimming on - | - | ms | -
VLED on to VLED stable - | 100 | ms | -
VCC off time - 10 | ms | -
VCC off to next VCC on - - | ms | -
Signal off before VCC off - 50 | ms | -
EN off before signal off - ms -
EN off before Dimming off 200 | ms -
Dimming off before VLED off - ms -

Table 5.3.1 Power on/off sequence

MiLs K% P PP PR
0% 0% ™
vee 10%. : o -..,..___..._... & P
PSR £ “«> —\L—>
| Q0N . iPB
P2 % - I99
SIGNAL ..
0% 108 N
P33 1 T1P10
EN < » o )'
- - 104 71y
0% | I\
VLED P -
] 08 e e > " I
T % s - IP12

Figure 5.3.1 Interface power on/off sequence

Tianma Microelectronics Co., Ltd. 8
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5.4 LCD Module Block Diagram

Host | LCD module Product)
RxINO+ 1 =,
RXINO- E
RxIN1+ | LCD panel
, 9 H: 1024 x 3 (R, G, B)
' £ V: 768
RxIN2+ S
' &
RxIN2- 1000 -
. k= D
: E| |2
RxIN3+ c y
RXIN3- : 1000 3 -~
| — o™
| QO
: 2
RXCLKIN+ | O
RXCLKIN- . 1000 +
AG Mode
HSD *
: Control |
Note1 | 768 lines
E Ower supply e
. for gradation
:
GND e—
. Fuse DC/DC
VDD F = W\A converter
E Fuse
T e
Dimming e- | |
- | LEDdriver LED Backlight
el N R
GND e
E LCD panel signal processing board
FG o

Figure 5.4.1 LCD Module Block Diagram

Note 1: Refer to Figure 3.1.3 for detailed circuit design.

Tianma Microelectronics Co., Ltd. 9
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6. Timing Characteristics

6.1 Timing Parameter

Differential Input high Threshold Rxvr+ - +0.2 V | Rxven=1.2V
voltage _ _ _ _
Differential Input Low Threshold RxvrL -0.2 - - V
voltage | | | | |
Input voltage range Rxvin 0 - VDD-1.2 vV |-
(signaled-end) _ . . .
Differential Input common Mode Rxvewm Vip|/2 - VDD-1.2-] vV |-
voltage Vio|2
Differential Input voltage | Vo] | 02 | - |06 vV |- N
Single-end
s|g nals RxINn—-RxINn- =-Vao <Ran= "LOW"
RxINn~-RxINn- = Vor > Reenn = | ZHIGIT® :
| Raoven
|
Differential GAND
signals
RxINn+ -RxI\n- ’
R
o == - - -
\m
R.:"L'II '
Parameter ' Typ Max Condition
Clock frequency _ - /1
\VID|=400mV
. RXVCM=1.2V
Input data skew margin TRSKM - 500

RXFCLK=71M

Hz

Clock high time TLVCH | -  |4/(7RXFCLK)| - [ ns |
Clock low time TLveL | - |3(TRXFCLK)| - | ns |

. TUI+ UlI=1/RXFCLK/
it Ropos? | OUITRSKM | = | rpgan | ™ |7 oo
. 2Ul+ UlI=1/RXFCLK/
repossime Repos2 | 1ULTRSKM | = | ragan | M |7 o
. TUl+ UlI=1/RXFCLK/
reposrime Repos? | 6ULTRSKM | = | qgin | ™[5

Strobewidth | TSwW | 05 | - | - | U |

Tianma Microelectronics Co., Ltd. 10
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|
I
I
-
I
I
|| | \ V1 |
\l \
'.( :
(
/ f |
III. \

| Racs -

RXCLNIN-

| .‘IJ

| k’
r : :
RxCLKIN- "

|
Previous Cycle —'= ICvcle >

f '.' - 5 \ j j'., X 3 ,n" \ / 4 \i ;
RxINn 'Ill \ v 'I\' \i ]"- f \ };’ \ .'f %I[

! f ."l ] ," \

/ \ / f / f / & / \ j Hﬁ\ ) \ HI_

-

ldeal TX Pulse Posiuon Ideal 1.X Pulse Position

Trsxa: Recaiver strobe margm
Rspos: Recenver strobe position
Tsw : Strobe width ( intemal dala
sampling wandow )

6.3 Recommended Input Timing of LVDS transmitter

Parameter Symbol Min. Typ. Max. Unit
Dclk frequen;:y | _1}tclk 53 65 71 | MHz -
| Horizontal total th 1136 | 1344 | 1400 | DCLK | -
Flonzontal | Horizontal blanking | thb | 112 | 320 | 376 | DCLK -
Valid Data Width thd 1024 DCLK
Frame rate - - 60 - Hz _
Vertical | Vertical total | v | 778 | 806 | 845 | Th
section Vertical blanking | tvb | 10 38 | 77 | Th
Valid Data Width tvd 768 Th

Table 6.3.1 Input Setup Timing Parameters Requirement

Tianma Microelectronics Co., Ltd. 11
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DATA C}D(DDD( DGQGG... .I.....@@ﬂ..

1decsnvscnsncnnce

-m _______ £ | thd < e
th

Figure 6.3.1 Clock and Data Input Timing Diagram

Tianma Microelectronics Co., Ltd. 12
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7. Optical Characteristics

Item

View Angles

Contrast Ratio

Response Time

Chromaticity |

Uniformity U 75 85

NTSC

Luminance

Test Conditions:

Symbol
oT

6B
oL

Yy

X
Green

Yy

X
Blue

Yy

Industrial Display Module

Condition

Backlight is
on

Min Typ
75 85
75 85
75 85
75 85

1000 1200

Note2,3

ms

Note 4

Note 1.5

:Note 1.5

0.272
0.283

Note 1.5
0.547
0.104

Note 1.5
0.062

% Note 6

1. The ambient temperature is 2522 'C .humidity is 65+£7%.

2. The test systems refer to Note 1 and Note 2.

Tianma Microelectronics Co., Ltd.

Table 7.1 Optical Parameters

cd/m?

Note 7
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Note1: Definition of optical measurement system.

The optical characteristics should be measured in dark room. After 5 Minutes operation, the optical
characteristics are measured at the center point of the LCD screen.

Photo detector “
Bl

Field

500mm
LCD Panel

The center of the screen

TFT-LCD Module

Fig1. Measurement Set Up

Note2: Definition of viewing angle range and measurement system. Viewing angle is measured at the center
point of the LCD .

®=00"

Normal line | 12 o'clock direction

6=P=0"

$=180" ®=0°

Y

6 o clock direction

Fig2. Measurement viewing angle

Note3: Definition of contrast ratio

Contrast ratio (CR) = Luminance measured when LCD is on the " White" state
ontrastratio (CR) = Luminance measured when LCD is on the "Black” state

Note4: Definition of Response time

For SFT LCM, the response time is defined as the LCD optical switching time interval between "White" state
and "Black™ state. Rise time (T,) is the time between photo detector output intensity changed from 10% to
90%. And fall time (Ty) is the time between photo detector output intensity changed from 90% to 10%.

Tianma Microelectronics Co., Ltd. 14
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Black White Black

100%
90%

10%

ERIEAEINEEN)

Fig4. Response Time Testing(SFT)

Noted: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
Note6: Definition of Luminance Uniformity

Active area is divided into 9 measuring areas (Refer Fig.5). Every measuring point is placed at the
center of each measuring area.

Luminance Uniformity (U) = Lmin/ Lmax
Lmax: The measured Maximum luminance of all measurement position.

Lmin: The measured Minimum luminance of all measurement position.

L------- Active area length; W----- Active area width

Fig5. Luminance Uniformity Measurement Locations(9 points)

Note/: Definition of Luminance:

Measure the luminance of white state at center point.

Tianma Microelectronics Co., Ltd. 15
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8. Reliability Test

Test Item Condition Remark
High Temperature [Ta=+70°C, 240hrs IEC60068-2-1:2007,GB2423.2-
|Operation 12008
Low Temperature |Ta=-20°C, 240hrs IEC60068-2-1:2007
Operation GB2423.1-2008
High Temperature |[Ta=+80°C, 240hrs IEC60068-2-1:2007
Storage GB2423.2-2008
|(non-operation) _ 7
Low Temperature |Ta=-30°C, 240hrs IEC60068-2-1:2007
Storage 1GB2423.1-2008
|(non-operation) 1
High Temperature & |Ta = +60°C, 90% RH max,240 |
High Humidity hours HEC60068-2-78 :2001
Operation GB/T2423.3—2016

-30°C 30 min~+80°C 30 min, Start with cold temperature,
Thermal Shock Change time:5min,100cycles End with high temperature,
(non-operation) IEC60068-2-14:1984 ,GB2423.
a 1-22-2012 _
. C=150pF,R=330Q; IEC61000-4-2:2008

SI8Ciro Static 5point/panel GB/T17626.2-2018

Discharge
(operation)

Contact:#4Kyv, 5times;
Air: 28KV, 5times,;
Frequency range:10 —~55Hz,
Stroke:1.5mm
Sweep:10Hz—~55Hz~10Hz

2hours for each direction of X.Y.Z
(6 hours total)

'Shock 60G 6ms. +X.+Y.+Z 3times for/[EC60068-2-27:2008
|(non-operation) each direction GB/T2423.5—2019

Height: X cm,1 corner, 3edges, 6 |GB/T 4857.5-1992
surfaces

Package Drop Test | (x depends on 1box weight -
>10Kg: 60cm ; <10Kg: 80cm)

IIEC60068-2-6:2007
GB/T2423.10—2019

Vibration
(non-operation)

9

Table 8.1 RA test condition

Note1: Ta is the ambient temperature of sample.

Note2: Before cosmetic and function test, the product must have enough recovery time, at least 24 hours at
room temperature.

Note3: 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.

Tianma Microelectronics Co., Ltd. 16
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9. Mechanical Drawing

CL LR LD
B @y Hade o re

———— S N ER EE O BN D I EE S

M TTANMA

Tianma Microelectronics Co., Ltd. 17
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10. Packing Instruction

. : . Unit .
Model (Materiel) Dimensions(mm) Weiaht(Kc Quantity
LCM Module [P1040XGF1MBO1 230.00x175.80x5.70 |0.430 18
2 [Tray PET(transmittance)  [485x330x19 10.258 12
SuSEPTOol - |pE 700x545x0.05 0.05 1
et | |
BOX Corrugated Paper 520x345x74 0.369 3
Carton Corrugated Paper 944 x365%x250 0.76 1
Total Weight [12.753 +5%
Detail A
— T
P e I ™4 2yl
B, N 7
Tray1
Rotate tray 180 degrees and place on top
of stack Check the tray using Fig.A

et - R ET R AR L.

l.f---.F

Use the tape f seal Car I p BTIANMA | 04

AREH DR -
Use strop bind the trays .
Put into Carton
3x2x3=18
LCMs per Carton
A RIx2x3=18
BHMLCMS
M\ D
|
6 LCMs per Box | :
§R6MCMS |Ij i’_—fj Use strop
o AR
o N o dust-proof bag
~— - BABL R

Tianma Microelectronics Co., Ltd. 18
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11. Precautions for Use of LCD Modules

11.1 Handling Precautions

(1) The display panel is made of glass. Do not subject it to mechanical shock by dropping it, etc.

(2) If the display panel is damaged and the liquid crystal fluid inside it leaks out be sure not to get any in your
mouth. If the fluid comes into contact with your skin or clothes promptly wash it off using soap and water.

(3) Do not apply excessive force to the display surface or the bezel since this may cause the color tone to vary.

(4) The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle the
polarizer carefully.

(5) If the display surface is contaminated, breathe on the surface and gently wipe it with a soft dry cloth. If it is
still not completely clear use a moist cloth with one of the following solvents:

— |sopropyl alcohol

— Ethyl alcohol

Solvents other than those mentioned above may damage the polarizer. Specifically, do not use the
following:

— Water
— Ketone

— Aromatic solvents
(6) Do not disassemble the LCD Module.
(7) If powered off, do not apply the input signals.
8

(8) To prevent destruction of the module by static electricity, be careful to maintain an optimum work
environment.

(9) Be sure to ground your body when handling the LCD Modules.

(10) Tools used for assembly, must be properly grounded.

(11) To reduce the amount of static electricity generated, do not conduct assembly or other work under very low
humidity conditions.

(12) The LCD Module is covered with a film to protect the display surface, remove film slowly under the ionizer.

11.2 Storage precautions

(1) When storing the LCD modules avoid exposure to direct sunlight or to the light of fluorescent lamps.
(2) The LCD modules should be stored within the rated storage temperature range. The recommend condition

Is: Temperature: 0 ~ 35 C at normal humidity.
(3) The LCD modules should be stored in a room without acid, alkali or other harmful gas.

11.3 Transportation Precautions

The LCD modules should not be dropped or subject to violent mechanical shock during transportation. Also
they should avoid excessive pressure, water, high humidity and direct sunlight.

11.4 Screen saver Precautions

Not display the fixed pattern for a long time. Use a screen saver, If the fixed pattern is displayed on the screen

11.5 Safety Precautions

(1) When you waste damaged or unnecessary LCDs, it is recommended to crush LCDs into pieces and wash
them off with solvents such as acetone and ethanol, which should later be burned

(2) Be sure to turn off the power supply when inserting or disconnecting the LED backlight cable.

(3) LED driver should be designed to limit or stop its function when over current is detected on the LED.
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