Product Specification

Part Name: 19.3 inch TFT DISPLAY MODULE

Customer Part ID:
Topovision Part ID: TVT1930A1-l

Ver: A

Customer:
Approved by

From: Topovision Technology Co., Ltd.

Approved by

Notes:
1. Please contact Topovision Technology Co., Ltd. before assigning your product based on this module specification
2.The information contained herein is presented merely to indicate the characteristics and performance of
our products. No responsibility is assumed by Topovision Technology Co., Ltd. for any intellectual property

claims or other problems that may result from application based on the module described herein.
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2.General Description

NE

TVT1930A1-1 VerA

NO Item Specification Unit
1 Unit 19.3" inch
2 Display Resolution 1920*450 pixel
3 Display Mode Normally Black -

4 Number of Colors 16.7M -
5 LCM Module size 502.2*%136.8*%15.8D mm
6 Panel Active Area 477*112 mm
248.25 (per one triad) X248.25
7 Pixel Pitch mm
8 LCM Driver - -
9 Light Source White LED -
10 LCM Interface LVDS bit
11 Contrast Ratio 1200:1 -
12 Color Gamut 72% NTSC -
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2.3 Optical Characteristics
The optical characteristics are measured on the following test condition.

Test Condition:

1. Equipment setup: Please refer to Note 2-2.
2. Panel Lighting time: 30 minutes
3. WDD=5.0V, Fv=00Hz, |==85mA Ta=25T

Symbol Description Min | Typ. | Max Unit Remark
Note 2-3
CR Contrast Ratio (Center of screen) 2000 | 3000 | - - Base on AUO LED
Backlight
Br Horizontal Viewing Angle Right 75 8s -
B, (CRE10) Left 75 | e | -
Dy Vertical Viewing Angle Up 75 ] 8 | -
Iy (CR=10) Diown 75 | 85 - degree] Note 2-4
O Horizontal Viewing Angle Right 765 | 88 | - By SR-3
B, (CR=3) Left 75 | Bs | -
Iy Vertical Viewing Angle Up s e |-
D, (CR=5) Diown 75 | 88 | -
Ts Rising Time - 13 | 28
Te Respanse Time Falling Time - s | g | mseq Note 2-5
— ) By TRD-100
- Riging + Falling - 18 e ]
R Red x 0.622 | 0.652 | 0.682
Ry Red y 0.305 | 0.335 | 0.365
c Green x 0.291 |0.321 [0.351
Gy Color Coordinates Green y 0.585 | 0.625 | 0.655 . _—
B, (CIE 1631) Blue x 0.123|0.153 |0.183 sons
By Blue y 0.037 | 0.067 | 0.097
W, White x 0.283|0.313 [0.343
W, White y 0.2949 | 0.329 [0.3%
Note 2-6
CT Crosstalk - - 20 [%]
os By SR-3
Note 2-7
' - - 20 [dB]
Fas Flicker (Center of &cresn) By SR-3
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3.44 LVDS Specification
a. DC Characteristics:

Symbol Description Min | Typ | Max | Units Condition

VDS Differential

- - + =
VT | |nput High Threshold 100 | [mV] |Vew=12V

LVDs Differential
Vi | jnput Low Threshold | 190 | - - | ImV] | Vew=12V

LWDS Differential

| Vio | input Voltage 100 - 600 [mV]
VDS Common Mode
+ + + =
Vew Voltage 1.0 12 1.5 V] | Vo= 200mV

LVDS Signal Waveform:
Use RxQOCLK- & RxOCLK+ as example.

Single-End

RxOCLK-  ----

RxOCLK+ -

GND

Differential Signal
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2.2 Absolute Maximum Rating of Environment

Permanent damage may occur if exceeding the following maximum rating.

TVT1930A1-1 VerA

Symbol Description Min. Max. Unit Remark
TOP Operating Temperature 0 +50 [*C] Note 2-1
Tes E‘i I ;:rsa? ;:}a{:e temperature 0 +65 °C] e ;:.-l::id i.;e fd o
HOP Operation Humidity 5 90 [%RH] Note 2-1
TST Storage Temperature -20 +60 [*C]
HST Storage Humidity 5 90 [%RH]

Note 2-1: Temperature and relative humidity range are shown as the below figure.

1.90% RH Max ( Ta =397C)

2. Maxwet-bulb temperature at 38°C orless. ( Ta =397C)
3. No condensation

Tk 3P C

A\ Tod Qi g0,
j"
i!,:g‘::.: ]

z
£
!
5
E
¥
z
=z
&
Tenpesotive L
Operating Range 2elelel Storage Range RS + SN
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2.3 Optical Characteristics

The optical charactenistics are measured on the following test condition.

Test Condition:
1. Equipment setup: Please refer to Note 2-2.

2. Panel Lighting time: 30 minutes
3. VDD=5.0V, Fy=60Hz Is=65mA, Ta=251

Symbal Description Min | Typ. | Max Unit Remark
Note 2-3
CR Contrast Ratio (Center of screen) 2000 (3000 | - - Base on AUO LED
Backlight
Or Horizontal Viewing Angle Right 75| 88 | -
B, (CR=10) Left 75 | a9 | -
Dy Vertical Viewing Angle Up 75 | 85 | -
CR=10
iy ! ) Down 75 | 85 - | (degree] Note 2-4
B Horizontal Viewing Angle Right 75 | 8% | - By SR-3
8, (CR=3) Left 75 | 8o | -
Dy Vertical Viewing Angle Up 75 | 89 | -
y (CR=5) Down 75 | 8 | -
Te Riging Time - 13 28
Te Response Time Faling Time - | s | 8 | meea Note 25
— : By TRD-100
- Rising + Falling - 18 96
Ry Red x 0.622 | 0.652 | 0.682
Ry Red y 0.305 | 0.335 | 0.365
Gy Green x 0.291 |0.321 | 0.351
Gy Color Coordinates Green y 0.595 | 0.625 | 0.655 o I
By (CIE 1531) Blue x 0.123|0.153 | 0.183 seont
By Blue y 0.037 | 0.067 | 0.007
W White x 0.283 |0.313 | 0.343
W, White y 0.289 [ 0.320 | 0.358
Note 2-6
- - 20 [%]
CT Crosstalk By SR.3
Note 2-7
' i - dB
Fas Flicker (Center of screen) 20 [dB] By SR.3
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Note 2-2: Equipment setup :

Photo detector (SR-3, TRD-100)

Measured distance (50cm)

TFT-LCD Module

LCIKPan&I

[ E I

Center of the screen

Note 2-3: Contrast Hatio Measurement

Definition:

) Lummance of White pattern
Contrast Ratio = P

Lummance of Black pattern

a. Measured position: Center of screen (P5) & perpendicular to the screen (B=d=0%)

Note 2-4: Viewing angle measurement

Definition: The angle at which the contrast ratio is greater than 10 & 5 .

a. Horizontal view angle: Divide to left & right (8, &Bg)
Vertical view angle: Divide to up & down (@ &Py )
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Vertical view angle: Divide to up & down (P &)

Morrral Line

€ CYchock
dirscdqn

e = ;'I'i"

Note 2-5: Response time
measurement

The output signals of photo detector are measured when the input signals are changed
from "Black™ to "White” (rising time, Tg), and from “White” to "Black™ (falling time, Tg).
respectively. The response time is interval between the 10% and 90% of optical
response. (Black & White color definifion: Please refer section 3.4.3)

% T Te .
] I ]
I — I — i
100 —, i \ '
[ ] [} 1
-E{J ........ .I ................. j S T ——— —
- f H l
Optical I White Black 1 Black White 1
mﬁpﬂ"ﬁﬂ 1 1 :
10 ...= . . : . ..:- .
0 ; - . ;

| H
4+— 1 Frame —*%*— 1 Frame —}

Note 2-6: Crosstalk measurement

Definition:
CT=Max. (CTu.CTv);

Where
a.Maximum Horzontal Crosstalk :

CTu=Max. (| Ye,— Yar |/ YaL > 100 %, | Yar— Yar | / Yar * 100 %);
Maximum Vertical Crosstalk:

CTy=Max. (| Yau — Yau |/ Yau = 100 %, | Yao — Yan | [ Yap * 100 %);

b. Yau. Yag. Yar, Yar = Luminance of measured location without Black pattern
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Yeu, Yeo. Yeo, Yer = Luminance of measured location with Black pattern

N Active Area b Active Area
' = Ty (UL gy = R
L & H 34
Wt _t.\\ '.J.-':-'I _ _ ] .__I r.; et . '|_|" P - ' I_I':' W
] . - . LI | U L Y [P E I
—e | Cray1ar (e — . — —
o HE T Wl VLAY (M 2
2 o
I"|J" -

:-I.__'I |_| L

Note 2-7: Flicker measurement

a. Test pattern: it is listed as following.

l Gray level = LO

E

b. Measured position: Center of screen & perpendicular to the screen

Www.topo-vision.com 10/22 sales@topo-vision.com



®
E TVT1930A1-1 VerA

3 TFT-LCD Module
3.1 Block Diagram

G-hits data

LVDS
Signal * Converter ‘ Correction

:

vDD

TFT-LCD

= 1920(x3) x 1080
Pixels

:

ASIC

Control Board
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3.2 Interface Connection

3.2.1 Connector Type

TVT1930A1-1 VerA

Manufacturer P-TWO STM
TFT-LCD Connector
Fart Number AlLZ230F-ADG1D-P MSESCKT2407P30HE
Manufacturer JAE
Mating Connector
Part Number FI-X30HL (Locked Type)

3.2.2 Connector Pin Assignment

PIN # Symbol Description Remark
1 R x0- Megative L VDS differential data input (Odd data)
2 RxO0+ Positive LVDS differential data input {Odd data)

3 Rx01- MNeqgative LVDS differential data input {Odd data)
4 Rx0O1+ Positive LVDS differential data input (Odd data)

5 Rx02- MNegative LVDS differential data input (Odd data)
6 RxO2+ Positive | VDS differential data input (Odd data)

7 GMND Ground

8 ExDCLK- Megative | VDS differential clock input (Odd clock)
) RxOCLK+ Positive L\VDS differential clock input (Odd clock)
10 Rx03- Negative LVDS differential data input {(Odd data)
11 Rx0O3+ Positive LVDS differential data input (Odd data)
12 |RxEO- MNegative LVDS differential data input (Even data)
13 RxEO+ Positive | VDS differential data input (Even data)
14  IGND Ground

15  |RxE1- Negative L VDS differential data input (Even data)
16 RxE1+ Positive LVDS differential data input (Even data)
17 IGND (round

18 [RxE2- MNeqgative LVDS differential data input (Even data)
19 [RxE2+ Positive L VDS differential data input (Even data)
20 RxECLE- Negative L VDS differential clock input (Even clock)
21 RxECLE+ Positive LVDS differential clock input (Even clock)
22 FxE3- Megative L VDS differential data input (Even data)
23 RxE3+ Positive LVDS differential data input (Even data)
24 GMD (round
25 |NC Mo _connection (for AUQO test only. Do not connect)
26  NC No connection (for AUQO test only. Do not connect)
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27 |NC Mo _connection (for AUQO test only. Do not connect)
28 NDD Power Supply Input Voltage
29 NDD Power Supply Input Voltage
30 NDD Power Supply Input Voltage

3.3 Electrical Characteristics

3.3.1 Absolute Maximum Rating
Permanent damage may occur if exceeding the following maximurmm rating.

Symbol Description Min Max | Unit Remark
Power Supply P
VDD Input Voltage GMD-0.3 6.0 | [Volt] Ta=25C

3.3.2 Recommended Operating Condition

Symbaol Description Min | Typ | Max | Unit Remark
Power supply
VDD Input voltage 4.5 5.0 5.5 | [Volt]
oD Power supply - 062 | 074 [A] |VDD= 5.0V, Black Pattern, Fv=60Hz
Input Current (rus) 07 | oaa | [A] [VDD= 5.0V, Black Pattern, Fyv=75Hz
PDD VDD Power - 3.1 3.7 |[Watt] [vDD= 5.0V, Black Pattern, Fv=60Hz
Consumption 35 | 4.2 |[Vwatt] [VDD= 5.0v, Black Pattern, Fy=75Hz
IRush Inrush Current - - 3.0 [A] [Note 3-1
Allowable VDD
WDDrp Ripple Voltage - - 500 | [mV] |VDD= 5.0V, Black Pattern, Fv=T5Hz

Note 3-1: Inrush Current measurement:

Test circuit:

[LFg

-ll—r- = Tk

VT FAMITLEE LATTLE

The duration of VDD rising time: 470us.
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3.4 Signal Characteristics
3.41 LCD Pixel Format
1 2 1919 1920
1st Line R|G|B|R|E -~ mmmmm RIGEB|IR|G|EB
1080 Line |R|G|e|r|glE| - e r|GlE|R|c|E
3.4.2 LVDS Data Format
i I T ey
YO {_x o K:W‘Kr;.[x:;'x::_ '&I [ =
I I
et B 53O0 OO0 L0 0 L0 OO0 S 8 Bit Color
v X EX X OEEEEDD e NS
|
RS { :I pesiv :}{ :1"}: o X:'-'. x o -'-:g: W :’: —! :| m! al Bf B
! 5 RE | GB | BB
RECLK _E_\—/— RS (I} B2
FrECLE ! f b : R4 54 B4
RED i: *z::}{tn:{ruxraxﬁ;xrr }‘:Er-*x :I R3 =3 B3
REl { x;y_ KEE?KE::XE;;KLL}x&::xEﬁl}.: } R2 | G2 B2
ez | * x x Kse’. xsa- ez )W E2z § H1 =1 E1
| -
{ X Sy xr.l.'" x EBy x::,' }: rr;.x_-'.'-'- XEr.-: x } LSB O =0 Ed

Note 3-2:
a. 0 ="0dd Pixel Data® E ="Even Pixel Data”
b. Referto 3.4.1 LCD pixel format, the 12t data is 1 (Odd Pixel Data), the 2™ data is 2 (Even Pixel Data) and
the lagt data iz 1920 (Even Pixel Data).
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3.4.3 Color versus Input Data

The following table is for color versus input data (8bit). The higher the gray level, the brighter
the color.

Coolar nput Data

E Remark
Colar | °F RED data EREEN data BLUE data
{MSB:-R7, LSB:RO) (MSE:G7, LSB:GO) (MSB:E7, LSB-B0)
R7|RG RS | R4 | R3| R2 |R1 | RO | G7 | G5 | G5 | G| G3 | G2 |61 |G0| 67 |86 |65 | B4 | B3| B2 | B1 | B0
Black . |o|o|lo|lo|o|lo|lo|lo|o|olo|lo|lo|o|o|lo|lo|o|o]|o|lo|olo]o
YWhinle - 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1
Gay127 | - oo [l a el lalaa el

w |ofojojojo)jofoyo|jofojojojojo(ojojo(ojojojoj0o|0|0]| Black

Red
L2556 | 1 111 1 111 gjojojojojo|ofojo|o|ojo|jo|jojo|o
W |o|jo|(o|jojo|0DfDO]0 o(ojof(o|o|{0)0|0]| Black
Gragn
S5 |0 f(ojofojofo|o|O of(ojofojojojo]ao
w|ojo|(ojojojofojofo|ojo|jo|jo|jo|o|o|o(o|jo(o)ofOo)0|0]| Back
Blue
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3.4.4 LVDS Specification
a. DC Characteristics:

Symbol Description Min Typ | Max | Units Condition

LVDS Differential
- = + =
VT | input High Threshold 100 | [mV] | Vew=12V

LD & Differential
Vi Input Low Threshold 100 - = | [mMV] | Vew=12V

LVD s Differential

| Vio | input Violtage 100 - | 800 | [mw]
LvDS Common Mode
Vew Vol age +1.0 +12 +1.5 ["l.l"] ViV = 200mY

LVDS Signal Waveform:
Use RxOCLK- & RxOCLK+ as example.

Single-End

RXOCLK-  ----

RxOCLK+ ---

GND

Differential Signal
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b. AC Characteristics:

TVT1930A1-1 VerA

Symbol

Description

Max

Unit

Remark

II:IIIE".u"

Maximum deviation of
input clock frequency
during Spread Spectrum

3

FMEH:I

Maximurm modulation
frequency of input clock
during Spread Spectrum

200

KHz

Frea ,

FITIE.H

Fex

Fmin

L 1

1

Fuoo

< Spread Spectrum>

Fclk: LVDS Clock 1 ioyuency

Time
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3.4.5 Input Timing Specification

TVT1930A1-1 VerA

It only support DE mode, and the input timing are shown as the following table.

Symbeol Description Min. | Typ. | Max. | Unit Remark
Tv Perfiod | 1092 | 1130 [ 1818 | ™"
Tdisp (v) Active Th
P Vertical Section 1080 | 1080 | 1080
Thlk {v) Elanking 12 50 738 Th
Fv Frequency 50 60 76 Hz
Th Period | 1034 | 1050 | 1100 | "X
Tdisp (h) Active Tclk
P Horizontal Section 960 | 9607, 960
Thblk {h) Elanking 74 90 140 Telk
Fh Freguency 55 68 91 KHz | Note 3-3
Telk Period ns 1/Fclk
LVDS Clock 106 | 140 | 17.7
Fclk Frequency 565 | 712 | a4.0 MHz | Note 3-4

Note 3-3: The equation is listed as following. Please don't exceed the above recommended value.

Fh (Min.} = Fclk (Min.)/ Th (Min.);

Fh (Typ.) = Fclk (Typ.) / Th (Typ.);
Fh (Max.}= Fclk (Max.) / Th (Min.);

Note 3-4: The equation is listed as following. Please don't exceed the above recommended value.

Fclk (Min.) = Fv(Min.) x Th (Min.) x Tv (Min.);

Felk (Typ.) = Fv (Typ.) x Th (Typ.) x Tv (Typ.).
Folk (Max.) = Fv(Max.) x Th (Typ.) x Tv(Typ.):

Www.topo-vision.com

18/22

sales@topo-vision.com




®
@ TVT1930A1-1 VerA

3.4.6 Input Timing Diagram

Thilaiv] Tillwcei v }

i

ROE Om Emwmlial Cindn Irwrmliad Cuks

e | Himpf ) e Bk 2

P
[ - |
Hile LUniE WA H el AR Pea] A sl & val el a] e A aa] = | inal el el
I'H-|. - " N [T N [ va] Anafan (0 L T 7 e wal H 4
{ H ma g O m 1 ol al] | = =22 M4 mg oM 1| o

Al Oetn Fl4nd F -l Firmd Finn o L FraiFns H LT [ [ [ [ ] [LE]
(Ewnrn) ﬂm—inum Enemdlsd Cuaftm ul -l-| -l ull.ul :u|mu Irnmlld Catka uw| &
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3.5 Power ON/OFF Sequence

VDD power LVDS signal and backlight on/off sequence are as following. LVDS signals
from any system shall be Hi-Z state when VDD is off.

TVT1930A1-1 VerA

e 11,
-
20% /
10%
VDD T2
LVDS Signal ?//// w&ur\\\
-
DATA
T3 T4
Backlight Enable _
Signal (system) Backlight Off Backlight On Backlight Off
Power Sequence Timing
Value Remark
Symbol Unit
Min. Typ. Max.
T 0.5 - 10 [ms]
2 0 - 50 [ms)
T3 500 - - [ms]
T4 100 - - [msl
- i o0 [wa | R3S
TG 0 - 150 [ms] Note 3-6
T7 1000 - - [ms]

Note 3-5 : Recommend setting T5 = 0ms to avoid electronic noise when VDD is off.

Note 3-6 : During T5 and TG perod |, please keep the level of input LVDS signals with Hi-£ state.

Www.topo-vision.com
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4 Reliability Test

AUO reliability test items are listed as following table. (Bare Panel only)
Items Condition Remark
Temperature Humidity Bias (THB) Ta= 507", BO%RH, 300hours

High Temperature Operation (HTO) | Ta= 507, 50%RH, 300hours

Low Temperature Operation (LTO) | Ta= 07, 300hours

High Temperature Storage (HTS) Ta= B0, 300hours
Low Temperature Storage (LTS) Ta=-20°C, 300hours
Thermal Shock Test (TST) =-20°C /30min, 60°C/30min, 100 gycles Note 4-1

Note 4-1: a. A cycle of rapid temperature change consists of varying the temperature from -20°C fo
60°C, and back again. Power is not applied during the test.
b. After finish temperature cycling, the unit is placed in normal room ambient for at least
4 hours before power on.

Note : Please refer to the mechanical drawing
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