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First Preliminary Spec

5.2 Backlight Unit.
= 5.2.1 LED Backlight U

; Driver Connector -

Physical interface is deseribed as for the eonnector on module. These connectors are capable of
accommodating the following signals and will be following components.

5.2 Backlight Unit.
* 5.2.1 LED Backlight Unit : Driver Connector «

Physical interface is described as for the connector on module. These connectors are capable of
accommodating the following signals and will be following components.-

O 2 Connector Name / Designation+ Lamp Connector+ |- Connector Name / Lamp Connectoro [»

- 20 2 1 /1 1 /30 P1 3 Manufacturer> Cviluxo ~’ Manufacturero STMe °
Connector Model Numbera MS240110RHD- | Connector Model Numbere MS240110RHD+ &
Mating Model Numbers P240110H or compatibles 1" Mating Moclel Number- P240110H or compatibles ©

+4 5.2.3 Backlight input signal istics
Symbol Parameter. Min, | Typ. Max. | Unit Remark.
Symbol Parameter - Min: Typ: Max: | Unit Remark> Nog Input Violtage . 108, 12, 132, | Volt. | .
Voo Input Voltage+ 1082 126 1320 | Vol :rnr,:uv . M2, nput ! B 260, . A
iz b * |z co o PEn. | Power Consumpti 34 3. | watt
i - PR - N | | Ta=25 1 at 100%
Fuene | Powst Gommmolos: i e bl B 5 Inush. | Inrush Current. - - . | A |
Infushe | Inussh Curments | = ; T8O+ | A On Control Voitage - 2, 33. 5. Volt.
P1 4 Gn Control Volage: 2 3% 50| Vo VR | o conra Voltage. 0 - 0. | von | SEMIMON™
VLED o —|  Back light onlofi:
Off Cantrol Voltage- | g = 06 | Valt- PWM Dimming Frequency. 200, - 20K | Hz. |
P Dimming Froquencys | 200+ E. 2K | He High Voltage 2, 33 5 | vat|.
High Voltage- 2 33 5 Vot EPAM, Low Voltage . 0. - 0.6, Vot | -
Erum
Lowr Nohager Siah WY Tha. VN A Dimming Duty 200~5K . 5 . 100 | % |,
Diun Dl Dycks . 3 B | % Dimming Duty SK~20K. 15, . w00 | % |
la LED Forward Current- 6 7% ¥ m#~ | Ta = 25°C (per sting) {* les LED Forward Current . - 75. . mA. | Ta=25°C (per string)
" -
y i Pt
signale Symbole Min.c Type Max. unite_|” Signal- Symbol Min.> Typ.e Max. Unit>
Periode Tolke 440 540 67.5¢ MHze | Periode Toke 2220 18.52¢ 14.810 nse|”
Clock « 1o Clock < .
Frequencys| Freq.c 220 18.520 14810 nso Frequencys| Freg.o 440 540 67.5¢ MHzo
Periodo Tw 10320 1066 11500 " Period: Tve 10320 1086 11502 N
Vertical~ lo Verticale - B
P19 ) Activee Twoe 10240 10240 10240 Tue Actives Twpe 1024+ 1004+ 1024+ Ture®
Sectione o Sections B
Blanking® | Twe® 80 420 1260 Blankings | Twee 80 42¢ 1262
Horsontate | —228 Tue 780¢ 8440 20472 " Period- The 780+ 844. 2047 N
orizontale i
Sections 2 Troo 6402 6402 6400 Toess | Hg":maw Activee Troe 640¢ 6400 6400 Toeere |
) o ections
Blankings |  Teae 140+ 204 - Blankings | Tre 1405 2040 B U
la
L Frame Ratee Fe 490 60¢ 75¢ Hee Frame Rate Fe 490 602 750 Hze |
Note : DE mode only.~
N o s LARHBIEEAARIEE IR oo
9.1 ing Label {on the rear side of TFT-LCD display)- L L ADP NO: G1S0ETNO1.§
— N N Manidachred XXX
A RTAROCTIOE TR P v A ) i Mg e
236 b U0 Corporabion
RO =0 RorS) MADE IN J00000K 060¢)
PNz XOOO00KK FRUXXKXXXX =
P24 | | g @ 1
20000000
90 mm
B o e abeenitls e mamd S ; 2.2 Optical Characteristics.
2 £ . F#_The optical istics are measured under ons a1 25°C (Reom
| _BemdiN ak fondiiones | Minc> | Type| Mans| Notes ttem= Unite Conditions Typ.| Max=| Wotes |
White Luminance: cdim® | Lo=T5mA{center paint) 12800 | 1600 | 1 White Lomimance it | L= TEmAlcenter pointl> we| = = F
Uniformity.: s |9 points- e | aoe | - | 2w Uniformitye oo | 9pointse 750 | a0e | o | 23
Contrast Ratios 600< | 1000-| L Contrast Rafio= — | 600 | 1000:| - 4 |
Risings Risings - - - °
Respense Time: msece | Falling: - < | = 5 Response Time: msece | Falling= - - - 5 |0
Rising + Falling - 10: 20 Rising + Fall o 10 20 i
(Rightye | 750 | gso | ; e
Holggiak o { votcontar | ot | 750 | wse |
aft) ? : = 0o -
Viewing Angle- dogroe: Fipr| (S - cR>=10 N EER
Upper): % | Viewing Angle- degree-| [
Vartical: (Upper)- 70- 80+ g u N N N N e
CR >= 50 (Lower) Vertical- (Upper}= [ 700 80 _a
P6 00 | oo | CR>=5¢ Cowerr| 700 | 500 | - g
Red x- 8D | Ti TBD-
ad B cll B Redxe 0.590p | 0.640- 0.690- ©
Red y- T80 | TBO:| TBD: -
1 Redye 0205 | 0345:| 0398
Green x: T80~ | TBD: | TBD: -
1 Green x° 0275+ | 0325¢| 03715
Colar / Chromaticity- Green y T8O | TBO- | . e
Coordinates + & Color / Chromaticity~ Green yo 0571 | 06212 0671
(CIE 1931)+ Blue x- TBD- | TED Coordinates + o P
(CIE1831)2 Biue x¢ 0.100 | 0.150¢| 02000
Blue y-
y Blue 0.020- | 0.070 01202 '
White x-
White x 0260+ | 03107 0360 '
White y | 0370 - - - - .
White y~ 0270 | 0320¢| 0.370~
Color Gamut: L g 700 y 8
Color Gamut> % |° . T0- . -
RRRRRRNY) (RRNRRRRRRRRRRRE
I T G190ETNO1.6 rev 1.0
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1. Operating Precautions

1) Since front polarizer is easily damaged, please be cautious and not to scratch it.

2) Be sure to turn off power supply when inserting or disconnecting from input connector.

3) Wipe off water drop immediately. Long contact with water may cause discoloration or spots.

4) When the panel surface is soiled, wipe it with absorbent cotton or soft cloth.

5) Since the panel is made of glass, it may be broken or cracked if dropped or bumped on hard surface.

6) To avoid ESD (Electro Static Discharde) damage, be sure to ground yourself before handling TFT-LCD Module.

7) Do not open nor modify the module assembly.

8) Do not press the reflector sheet at the back of the module to any direction.

9) In case if a module has to be put back into the packing container slot after it was taken out from the
container, do not press the center of the LED light bar edge. Instead, press at the far ends of the LED
light bar edge softly. Otherwise the TFT Module may be damaged.

10) At the insertion or removal of the Signal Interface Connector, be sure not to rotate nor tilt the Interface
Connector of the TFT Module.

11) TFT-LCD Module is not allowed to be twisted & bent even force is added on module in a very short time. Please
design your display product well to avoid external force applying to module by end-user directly.

12) Small amount of materials without flammability grade are used in the TFT-LCD module. The TFT-LCD module
should be supplied by power complied with requirements of Limited Power Source (IEC60950 or UL1950), or be
applied exemption.

13) Severe temperature condition may result in different luminance, response time and lamp ignition voltage.

14) Continuous operating TFT-LCD display under low temperature environment may accelerate lamp exhaustion
and reduce luminance dramatically.

15) The data on this specification sheet is applicable when LCD module is placed in landscape position.

16) Continuous displaying fixed pattern may induce image sticking. It's recommended to use screen saver or shuffle
content periodically if fixed pattern is displayed on the screen.

1 7)High|ight model usage, please be careful the high temperature burn prevention.

o e AT G190ETNO1.6 rev 1.0
g S 4125
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2. General Description

G190ETNO1.6 is a Color Active Matrix Liquid Crystal Display composed of a TFT-LCD panel, a driver circuit, and a
backlight system. The screen format is intended to support the SXGA (1280(H) x 1024(V)) screen and 16.7M colors
(RGB 6-bits + HIFRC data). All input signals are 2-channel LVDS interface.

2.1 Display Characteristics

The following items are characteristics summary on the table under 25 °C condition:

Items Unit Specifications

linch] 19’

Screen Diagonal

Active Area [mm] 376.32 (H) x 301.06 (V)
Resolution 1280(x3) x 1024
Pixel Pitch [mm] 0.294 (per one triad) x 0.294

Pixel Arrangement

R.G.B. Vertical Stripe

Display Mode TN
Nominal Input Voltage VDD [Volt] +5.0V
37.7W
Power Consumption [Watt] LCD : 6W(max)
BLU Power : 31.7W(max)
Weight [Grams] Max 1800
Physical Size [mm] 396 (H) x 324.26 (V) x 15.3 (D) (Typ)

Electrical Interface Dual channel LVDS

Surface Treatment Anti- Reflection, Hardness 2H

Support Color 16.7M colors (RGB 6-bit + Hi_FRC)
Temperature Range
) -30 to+70
Operating [°C] 30 1o +70
Storage (Non-Operating) [°C]
RoHS Compliance Yes

AR R R R R R RN RN R RN RN
R RN RN RN
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2.2 Optical Characteristics

The optical characteristics are measured under stable conditions at 25 °C (Room Temperature):

Item Unit Conditions Min. Typ. Max. Note
White Luminance cd/m? | leo=75mA(center point) 1280 1600 - 1
Uniformity % 9 points 75 80 - 2.3
Contrast Ratio - 600 1000 - 4
Rising - - -
Response Time msec | Falling - - - 5
Rising + Falling - 10 20
Horizontal (Right) 75 85 -
>=
Viewing Angle degree i il L i - 6
Vertical (Upper) 70 80 -
CR>=5 (Lower) 70 80 .
Red x 0.590 0.640 | 0.690
Redy 0.295 0.345 | 0.395
Green x 0.275 0.325 | 0.375
Color / Chromaticity Greeny 0.571 0.621 0.671
Coordinates -
(CIE 1931) Blue x 0.100 0.150 | 0.200
Blue y 0.020 0.070 | 0.120
White x 0.260 0.310 | 0.360
White y 0.270 0.320 | 0.370
Color Gamut % 70

Note 1: Measurement method

Equipment Pattern Generator, Power Supply, Digital Voltmeter, Luminance meter (SR_3 or equivalent)
Aperture 10 with 50cm viewing distance
Test Point Center

Environment <1 Jux

LCD Module
I R |: SR 3or
equivalent

—1 Measuring distance

Module Driving Equipment

T G190ETNO1.6 rev 1.0
T 6/25
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Note 2: Definition of 9 points position
o0 %+ a0 % 10 %o+

___¢ __________________ ", ___________________ @I‘——— 10 %

: | |

1 | I

1 | |

1 | |

i i i

i | |

1 | :
R y S & %

: | |

1 | |

1 | |

1 | |

i i i

e i =
oo Qe | 90%

]

Note 3: The luminance uniformity of 9 points is defined by dividing the minimum luminance values by the maximum
test point luminance

Minimum Brightness of nine points

Uniformity [ - X X
Maximum Brightness of nine points

Note 4: Definition of contrast ratio (CR):

Briahtness on the “White” state

Contrast ratio (CR)=
Briahtness on the “Black” state

Note 5: Definition of response time:
The output signals of photo detector are measured when the input signals are changed from “White” to “Black”

falling time) and from “Black” to “White” (rising time), respectively. The response time interval is between 10% and
(falling g P y p

90% of amplitudes. Please refer to the figure as below.

Tr

F R
— | |e— > |e
00—
90
Optical White Black White
response
10
0 -

LR R R AR RN RN RN RN
RN NRERRRNT]] [LRERRNNRRE
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Note 6: Definition of viewing angle
Viewing angle is the measurement of contrast ratio > 10, at the screen center, over a 180° horizontal and 180°
vertical range (off-normal viewing angles). The 180° viewing angle range is broken down as below: 90° (8)
horizontal left and right, and 90° (®) vertical high (up) and low (down). The measurement direction is typically
perpendicular to the display surface with the screen rotated to its center to develop the desired measurement

viewing angle.

Normal Line
¢ =0° @=0°

12 O'clock
direction

0.=90" x y on=90°

6 O'clock Y’ V X
directiqp
oL =90

HEPR, 1 Tt P G190ETNO1.6 rev 1.0
s o
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3. Functional Block Diagram
The following diagram shows the functional block of the 19.0 inch color TFT/LCD module:

ASIC 51024
Timing |
LVDS Controller TET-LCD
& ) 12807(3)71024
- | S Receiver Pixel
3 RSDS I%e13
o Transmitter .
+5Y = 1 #-Diriver IC
DCDC Gamma
Converter Correction
(Integrate .
level shift) i

LR R R AR RN RN RN RN G190ETN016 rev 10

S L
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4. Absolute Maximum Ratings
4.1 Absolute Ratings of TFT LCD Module

Item Symbol Min Max Unit
Logic/LCD drive Voltage Vin -0.3 +6.0 [Voli]
Note: With in Ta (25°C)
4.2 Absolute Ratings of Environment
Item Symbol Min Max Unit
Operating Temperature TOP -30 +70 [°C]
Operation Humidity HOP 5 95 [%RH]
Storage Temperature TST -30 +70 [°C]
Storage Humidity HST 5 95 [%RH]
Note: Maximum Wet-Bulb should be 39 °C and no condensation.
Twh=39°C
rs T=40°C,H=95%
30
80
o 70
274
5
) “ T=50*C,H=55%
e
£ S0
3
I
g 40
=
s
g 30 T=70°C,H=22%
20
10

-30 -20 -10 O 10 20 30 40 50 60 70

Temperature °C

‘i:::::::II|lIIIIIIIIIIIIIIIIII:::::::: G190ETN016 rev 10
AR 10/25
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5. Electrical Characteristics
5.1 TFT LCD Module

5.1.1 Power Specification
Input power specifications are shown as follows ;

Symbol Parameter Min Typ Max Units Remark
VDD Logic/LCD Drive Voltage 4.5 5.0 55 [Volf] | +/-10%
VDD= 5.0V, All Black Pattern
IDD Input Current . 1 1.2 [A] At 75Hz
VDD= 5.0V, All Black Pattern
PDD VDD Power _ 5 6 [Watt] At 75Hz
IRush Inrush Current _ - 3.0 [A] Note 1
Allowable Logic/LCD ) [mV] VDD= 5.0V, All Black Pattern
VDDrp Drive Ripple Voltage - 100 p-p At 75Hz
Note 1: Measurement condition:
WCC.
[+5]
5 ADSLT2
DS F1
o= ) VDD
o 1 SN % VDD
g i @ l {LCD Module Input)
T :I:J1=-'1E~'v'
{High to Low) 8 1
Control =FrF o i
Signal R2 |E AOEATD -
1® w
\N§ k| +1—'2w H-
S SWMAG-SRST . R DHuFESY
" " —
1K
= T SRy
90% 5.0V
10% !
ov |

e 0.47ms+ 10%

VDD rising time

LR R R AR RN RN RN RN G190ETN016 rev 10
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5.1.2 LVDS DC Signal Electrical Characteristics
Please refer to specifications of SN75LVDS82DGG (Texas Instruments) in detail.

Symbol Item Min. | Typ. | Max. | Unit Remark
VTH Differential Input High Threshold - - +100 | [mV] |VCM=1.2V, Note
VTL Differential Input Low Threshold -100 - - [mV] [VCM=1.2V, Note

| VID | [Input Differential Voltage 100 | 400 | 600 | [mV] |Note
vicm |Differential Input Common Mode Voltage | +1.0 | +1.2 | +1.5 | [v] |VTHVTL=+-100mV,
Note
Input signals shall be low or Hi-Z state when VDD is off.
Note: LVDS Signal Waveform.
Single-End
LVDS Vil N -=-omdy el (AN L B 1 L.
: I
U W/ L oD () | A P N W OV SRR 00 . 0 [
| i IVio|
LVDS VINP  ------ . TS
J/vcng
: GND

Differential Signal

ov

T G190ETNO1.6 rev 1.0
T 12/25
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5.2 Backlight Unit
5.2.1 LED Backlight Unit : Driver Connector

Physical interface is described as for the connector on module. These connectors are capable of
accommodating the following signals and will be following components.

Connector Name / Designation Lamp Connector
Manufacturer STM
Connector Model Number MS240110RHD
Mating Model Number P240110H or compatible
Pin No. Symbol Description
1 Vce 12V
2 Vce 12V
3 Vce 12V
4 Vce 12V
5 GND GND
6 GND GND
7 GND GND
8 GND GND
9 Enable 3.3V-On / OV-Off
10 Dimming PWM Dimming

5.2.2 LED characteristics
Following characteristics are measured under a stable condition using an inverter at 25°C (Room

Temperature):
Symbol Parameter Min Typ Max Units Condition
Backlight Power VCC=12V ,100%
PLED Consumption B 234 27 [Wat(] Dimming
LTLED LED Life-Time 50000 - - Hour Ta =25°C

Note 1: Calculator value for reference PLep = VF (Normal Distribution) * IF (Normal Distribution) / Efficiency

Note 2: The LED life-time define as the estimated time to 50% degradation of initial luminous.

T G190ETNO1.6 rev 1.0

PR NENRRRR RN RN 13/25
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5.2.3 Backlight input signal characteristics
Symbol Parameter Min Typ Max Unit Remark
Vcc Input Voltage 10.8 12 13.2 Volt
VCC=12V,
Ivee Input Curent - 2.3 - A | Ta=25°C at 100%
VCC=12V,
PLED Power Consumption - 27.6 31.7 Watt Ta=25 C at 100%
Inrush Inrush Current - - 5 A
On Control Voltage 2 3.3 5 Volt
VLED on/off Back light on/off
Off Control Voltage 0 - 0.6 Volt
PWM Dimming Frequency 200 - 20K Hz
High Voltage 2 3.3 5 Volt
EPwM Low Voltage 0 - 0.6 Volt
Dimming Duty 200~5K 5 100 %
Dimming Duty 5K~20K 15 100 %
Ir LED Forward Current - 65 mA | Ta = 25°C (per string)

Note 1: Ta means ambient temperature of TFT-LCD module.
Note 2: If this module is driven at high ambient temperature & humidity condition. The operating life will be reduced.
Note 3: Operating life means brightness goes down to 50% initial brightness. Min. operating life time is estimated

data.

5.2.4 Backlight Driver Board Outline

Pim 1+ 77 Pin 10

Backlight light bar

Insert Directiom-—

S T G190ETNO1.6 rev 1.0
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6. Signal Characteristic

6.1 Pixel Format Image
Following figure shows the relationship between input signal and LCD pixel format.

1 2 1279 1280
ist Line |R/GB(RIGBl - - - - - R|G| B|R| G| B
1024th Line |R| G B|R{G Bl - - - - - - - - - R|G B|R| G| B

6.2 Scanning Direction

The following figures show the image seen from the front view. The arrow indicates the direction of scan.

E. N
< /00

%o

_—

Fig. 1 Normal scan (Pin4, DPS = Low or NC)

LR R R AR RN RN RN RN G190ETN016 rev 10
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Product Specification

6.3 Signal Description
The module uses a LVDS receiver embedded in AUO’s ASIC. LVDS is a differential signal technology
for LCD interface and a high-speed data transfer device.

6.3.1 TFT LCD Module: LVDS Connector

G190ETNO1.6

Connector Name / Designation

Signal Connector

Manufacturer

JAE

Connector Model Number

FI-XB30SSRLA-HF16-R3500

Adaptable Plug

FI-X30HL or Compatible
FI-X30C-NPB or Compatible

The module using one LVDS receiver SN75LVDS82(Texas Instruments). LVDS is a differential signal

technology for LCD interface and high speed data transfer device. LVDS transmitters shall be

SN75LVDS83(negative edge sampling). The first LVDS port(RxOxxx) transmits odd pixels while the
second LVDS port(RxExxx) transmits even pixels.

Pin no Symbol Function Remark
1 RxOINO- Negative LVDS differential data input (Odd data)
2 |RXOINO+ Positive LVDS differential data input (Odd data)
3 |RxOIN1- Negative LVDS differential data input (Odd data)
4  |RXOIN1+ Positive LVDS differential data input (Odd data)
5 |RxOIN2- Negative LVDS differential data input (Odd data, DSPTMG)
6 |RxOIN2+ Positive LVDS differential data input (Odd data, DSPTMG)
7 |GND Power Ground
8  |RXOCLKIN- Negative LVDS differential clock input (Odd clock)
9  |RXOCLKIN+ Positive LVDS differential clock input (Odd clock)
10 |RXOIN3- Negative LVDS differential data input (Odd data)
11 |RxOIN3+ Positive LVDS differential data input (Odd data)
12 |RXEINO- Negative LVDS differential data input (Even data)
13 |RXEINO+ Positive LVDS differential data input (Even data)
14 |GND Power Ground
15 |RxEIN1- Positive LVDS differential data input (Even data)
16 |RXEIN1+ Negative LVDS differential data input (Even data)
17 |GND Power Ground
18 |RXEIN2- Negative LVDS differential data input (Even data)
19 |RxEIN2+ Positive LVDS differential data input (Even data)
20 |RXECLKIN- Negative LVDS differential clock input (Even clock)
21  |RXECLKIN+ Positive LVDS differential clock input (Even clock)
22  |RXEIN3- Negative LVDS differential data input (Even data)

For DATAMODUL internal use only - provided by mandypcliao on 2023/02/07
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23 |RXEIN3+ Positive LVDS differential data input (Even data)
24 |GND Power Ground
25 |GND NC
26 |GND NC
27 |GND NC
28 |POWER Power +5V
29 |POWER Power +5V
30 |POWER Power +5V

Note 1: Input Signals shall be in low status when VDD is off.

Note 2: High stands for “3.3V”, Low stands for “0V”, NC means “No Connection”.

Note 3: RSV means “Reserved”.

Note 4: “Power Ground” stands for OV.

[l
=

H
| —

i |
4—_______ L

Connector .,

Insert Direction.,

Note1: 30pin start from left side of connector. (Face up)

Note2: Input signals shall be low or High-impedance state when VDD is off.

LR R R AR RN RN RN RN
(R R R R R R RN RN RN RN
LR R R R AR AR R RN RN RN RN RN R
R RN R R NN R RN R RN RN
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Product Specification

6.4 The Input Data Format

G190ETNO1.6

RX(OIE)C +- | i 1 I | [coor
_ R | |&iT ORDER
Rxin00 +- T ‘@@@@@ €D N =y
Rxino1 +- L Tl 0BT 080305 0606 M 0EM R6
1> iy
RXIinD2 +~ <[ i 4 DE VS5 HS 0B5 M 0B4 M OB3 W 0B2 s
puten. @ ) smiend{ -
RXINO3 +i- YD G G OR7 ¢ OR6 R3
E— R2
RXINEQ +/- A ,\I L ERS X ER4 Y ER3 I ER2 W ER1 M ER0 ) —
RXINET +- S e Y ERD HEIE
I—
RXINE2 +- ____,I Qs X H8 XK B EBDEERLY
wnes v L2l OCEKEIEIEDIEKEDED  cven=27pie

Previous Cycle

Current Cycle

Note1: Normally, DE, VS, HS on EVEN channel are not used.
Note2: Please follow PSWG.

Note3: 8-bit in

For DATAMODUL internal use only - provided by mandypcliao on 2023/02/07
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AUO Display+

6.5 Interface Timing

Product Specification

6.5.1 Timing Characteristics

G190ETNO1.6

Signal Symbol Min. Typ. Max. Unit
Period Tclk 22.2 18.52 14.81 ns
Clock
Frequency Freq. 44 54 67.5 MHz
Period Tv 1032 1066 1150
Vertical
Active Tvo 1024 1024 1024 TLine
Section
Blanking Tve 8 42 126
Period TH 780 844 2047
Horizontal
Active Tho 640 640 640 Tclock
Section
Blanking The 140 204 -
Frame Rate F 49 60 75 Hz

Note : DE mode only.

R RN R R NN R RN R RN RN

For DATAMODUL internal use only - provided by mandypcliao on 2023/02/07
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Product Specification

AUO Display+
6.5.2 Input Timing Diagram

o
==
mm
©
S
Z
Tv H
o
>
)
Vsync
PWvs
S| N | | | |
Tfp(v) Tbp(v) Tdisp(v) Th
N Invalid Data 1 AV E 4 _% _%z Invalid Data 2Iif
RGB Data |__._:m Line Line Line Line Line =

(ARRRRRRRRNY)

Hsync
w PWhs m
DE Tbp(h) Tfp(h)
Tdisp(h)

RGB Data : Pixel Pixel Pixel Pixel Pixel Pixel Pixel Pixel Pixel )

(Odd) Invalid Data 1 3 5 7 9 11 M-5| M-3| M-1 Invalid Data
RGB Data . bixel Pixel Pixel Pixel Pixel Pixel pixel  pixel  pixel .

(Even) Invalid Data > 4 6 8 10 12 M-a ] M-2| M Invalid Data

For DATAMODUL internal use only - provided by mandypcliao on 2023/02/07
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AUO Display+
6.6 Power ON/OFF Sequence

VDD power and lamp on/off sequence are as follows. Interface signals are also shown in the chart.
Signals from any system shall be Hi-Z state or low level when VDD is off.

"'_’_'4 N
Power Supply VDD 90% 90%
10% | 10%

oV T2 Note 1 Note 2 T5 -
— |

A
A\ 4

73

/) N\

LVDS Signal VALID =
DATA .
T3 T4

A
\ 4
A
\ 4
—>

Note 3

Backlight On

Note1: insert a white pattern 360ms
Note2: insert a black pattern
Note3: insert a white pattern after valid data and last until VDD falls to 10%.

Note4: when AC on/off, timing rule of logo power on/off is the same as above.

Power ON/OFF sequence timing

Parameter Value Units
Min. Typ. Max.
T 0.5 - 10 [ms]
T2 0 40 50 [ms]
T3 500 - - [ms]
T4 300 ) ) [ms]
T5 40 1500 - [ms]
T6 B B ) [ms]
T7 1000 ) f [ms]

The above on/off sequence should be applied to avoid abnormal function in the display. Please make sure to
turn off the power when you plug the cable into the input connector or pull the cable out of the connector.

S T G190ETNO1.6 rev 1.0

R RN R R NN R RN R RN RN 21/25
For DATAMODUL internal use only - provided by mandypcliao on 2023/02/07



AUO

Product Specification

G190ETNO1.6

AUO Display+
7. Reliability Test Criteria
Items Required Condition Note
Temperature Humidity Bias (THB) | Ta=50C, 80%RH, 240hours
High Temperature Operation - 700
(HTO) Ta=70°C, 240hours 3
Low Temperature Operation (LTO) | Ta=-30°C, 240hours
High Temperature Storage (HTS) | Ta=70C, 240hours 3
Low Temperature Storage (LTS) Ta=-30°C, 240hours
Acceleration: 1.5 Grms
Vibration Test Wave: Random
(Non-operation) Frequency: 10 — 200 Hz
Sweep: 30 Minutes each Axis (X, Y, Z)
Acceleration: 50 G
Shock Test Wave: Half-sine
(Non-operation) Active Time: 20 ms
Direction: X, 1Y, fZ (one time for each Axis) Axis)
Thermal Shock Test (TST) -20°C/30min, 60°C/30min, 50 cycles
Contact Discharge: + 8KV, 150pF(330Q ) 1sec,
9 points, 25 times/ point.
ESD (Electro-Static Discharge) 1

Air Discharge: £ 15KV, 150pF(330Q ) 1sec,
9 points, 25 times/ point.

Note1:

According to EN61000-4-2, ESD class B: Some performance degradation allowed. No data lost Self-recoverable. No

hardware failures.

Note2:

o Water condensation is not allowed for each test items.

Each test is done by new TFT-LCD module. Don’t use the same TFT-LCD module repeatedly for reliability test.

°
® The reliability test is performed only to examine the TFT-LCD module capability.
°

To inspect TFT-LCD module after reliability test, please store it at room temperature and room humidity for 24

hours at least in advance.

®  Mura shall be ignored after high temperature reliability test.

Note 3 :

No function failure occurs at HTO and HTS test

For DATAMODUL internal use only - provided by mandypcliao on 2023/02/07
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AUO Display+
8. Mechanical Characteristics
8.1 LCM Outline Dimension

396.00 £ 050 (OUTLINE)
38032 + 0.30 (BEZEL OPEN AREA)
376.32 (ACTIVE AREA)

EE DETAL B

1 15.29£0.50 r
i Y 3y
7
: ol ’
3
1 [ |l _200 L
784 | 4
£ q
19800 g
o K e
190.16 g o
o o b5
2 & 3
T =]
] g L
3
8
& (3 SCREW USER HOLE (4X
il DP=4.0mm MAX SCREW PENATRATION |

. 113 SCREW USER HOLE (4% it
DP=4.0mm NAX SCREW PENATRAT

ACTNE AREA CENTER

301.06 (ACTIVE AREA)
30506 + 030 (BEZEL OPEN AREA)
32400+ 050 QUTLIND

=
|
N
9.47
2.00
¥
S
96.00+0.30(USER_HOLE)
“AT\
=
B
2
53
I
=
S
=

‘ 87.00+0.30(USER HGLE)J 87 00+0 30(USER HOLEJ

9.00£0.30(2%) L 784 N
2.00

g5

s,

antl] %

SEE DETALL A

NOTE: EZEL DPEN AREA
T.PRELIMINARY DRAWING FOR REFERENCE ONLY.
2.THE DIMENSION EXCULDES DEFORMATION.

LE THICKNESS SHOULD BE 15.79r

DULE mm_MAX.
4.UNSPECIFIED TOLERANCE MUST FOLLOW TOLERANCE TABLE.

ACTIVE,
5.LED POWER CONNECTOR TO BE MS240110RHD
B.1/F CONNECTOR 1O BE FI-XB30SSRLAHF16-R3500 BEZEL OPEN DETAL B
7V13 USER HOLE SCREW TORQUE 4 Okgf-cm MAX SETAL A SCALE 2,000 "
B.USER HOLE SCREW PENETRATION 4.0mm MAX. SCALE . 2.000 o R
9.DIMENSION TOLERENCE  fo-b! < 1.0, le-d1< 1.0 .
- S —
]
9004050
| B4 "4 L
) LN =N TN L
4 o = L
8
g
T 2l : g
. g
L i 2
E
] 3 L
e
i g
- g
: p 4 ‘

89.04) (LED POWER-IN CONNECTOR Y

H

ARRRRRRAREN]
SRR AR
(RRRRRRRRRARE]
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AUO Display+
9. Label and Packaging

9.1 Shipping Label (on the rear side of TFT-LCD display)

G190ETNO1.6

AUO Display Plus
ADP NO: G190ETNO4.6 E?gﬁ'%%’é‘;
Manufactured XX/XX
X000 — X0 AUO Gorporation

AUO No: G190ETN01.6
MADE IN 200000 (XXX)

FoHZ

Fy

90 mm

9.2 Carton Package

e ————

1
—— —l
rerer—re—r———)
‘ i
} !
| S A S |

P #hsA Lk -
B cushion

Max capacity : 7 modules per carton
Max weight: 14.0 kg per carton

Outside dimension of carton: 476 mm(L)* 274 mm(W)*414 mm(H)
Pallet size : 1150 mm * 980 mm * 132mm

9.3 Palletizing Sequence
Box stacked

Module by air : One pallet (2x4) x3 layers - one pallet put 24boxes - total 168pcs module

LR R R AR RN RN RN RN

v

RN R AR AR R RN RN RRRRRRRY G190ETN01-6 rev 1-0
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AUO Display+
Module by sea : One pallet (2 *4) *3 layers + One pallet
Module by sea_ HQ : One pallet (2 *4) *3 layers + One pallet

(2 *4) *1 layers - total 224 pcs module
(2 *4) *2 layers - Total 280 pcs module

STRETCH FILM

STRETCH FILM STRETCH FILM IS
AU
. LLRRRBI
N SO
S A
AN RARGATE Y A
N RO A
3 A A
SRR RRRINARNI AN
— SO MR 2
Noaiw o Mo 9
AT Y "2
AN NN AN NG
RAAIRAAAAY IR AN
Wi RN
AL IR .23"

<y

A\

%%

RN
g ARy 2
K T AR
S0R S AL I
AN AR AN
AN AAAAAIIS I
2 %4 SRR AT
NAGY AR SASTAY NN
580 s\ anz g ALY
A RRNRARRRY NS
AN PRV VARANYS
AR RIS AR,
AR BRRRANS R
AN ROBEA | X PR
oy A ESARAN
A PV RRARAN
N Ay NG
% oy SN
Vi SR AN
R 0 A
9y A

£
%

4B
AR 3
i
UV,
AN SR
ARG
N AN e
ERARANAL
AN
BN
AN
AL

Y
ARy
SRR
Ve
R
NN

TWO PALLETS SHIPMENT EXAMPLE

TWO PALLETS SHIPMENT EXAMPLE
SHIPPING BY SEA_HQ USED

SHIPPING BY SEA USED

ONE PALLET SHIPMENT EXAMPLE
SHIPPING BY AIR USED

N
A

ERRRRRRRR RN RN RNnRRRRnRRRRRIRIIIIIIn G190ETN016 rev 10
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ALL TECHNOLOGIES. ALL COMPETENCIES. ONE SPECIALIST.

DATA MODUL AG DATA MODUL WEIKERSHEIM GMBH

Landsberger StraRe 322 DE- LindenstraRe 8
80687 Munich DE-97990 Weikersheim Phone:

Phone: +49-89-56017-0 +49-7934-101-0

More information and worldwide locations can be found at

www.data-modul.com



