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VARITRONIX LIMITED

1.

2.

Specification
of
LCD Module Type
Model No.: COG-T919F3990-L1

General Description

e 9.19", 18:9 diagonal, Landscape (rotated portrait), HD, normally black, FFS based technology,
transmissive, amorphous silicon TFT LCD module with single chip (COG) driver

¢ Display Resolution: 1280 x RGB x 640

e Viewing angle (U/D/L/R): 80/80/80/80(CR>10)

e Display up to 16.7M

e Compatible with LVDS interface

e AG surface polarizer.

e Front Polarizer : linear

e Rear Polarizer : linear with compensation film

¢ Display compatible with polarized sunglass

e 45-pin FPC connection

Mechanical Specifications
The mechanical detail is shown in Fig. 1 and summarized in Table 1 below.
(H: Horizontal; V: Vertical)

Table 1
Parameters Specifications Unit
. . . 218.5 (H) x 118. x 8.4 (D
Outline dimensions (Exgchsld(e F)PCs &8(:(?n61p(0\n/e)nt hgeigh(t) : mm
Visible area 212.9(H) x 107.75 (V) mm
Color TFT Active area 208.9 (H) x 104.45 (V) mm
1280 x RGB x | Display format HD (1280 x RGB x 640) dots
640 Color configuration | Horizontal RGB stripes -
Dot pitch 0.163 (H) x 0.163 (V) mm
Backlight LED
Weight Typ 260 max 286 g
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3. Interface Signals

Table 2: Pin Assignment

Pin Symbol ‘ Description

45 Al \ Backlight Anode 1

44 Al Backlight Anode 1

43 C1 Backlight Cathode 1

42 C1 Backlight Cathode 1

41 A2 Backlight Anode 2

40 A2 Backlight Anode 2

39 C2 Backlight Cathode 2

38 Cc2 Backlight Cathode 2

37 A3 Backlight Anode 3

36 A3 Backlight Anode 3

35 C3 Backlight Cathode 3

34 C3 Backlight Cathode 3

83 Ad Backlight Anode 4

32 Ad Backlight Anode 4

31 C4 Backlight Cathode 4

30 ca Backlight Cathode 4

29 NTC1 Temperature Sensor Pinl
28 NTC2 Temperature Sensor Pinl
27 LR Vertically Inverted

26 DU Horizontally Inverted

25 DISP_ON Display on/off(Black display)
24 VSYNC Vsync F/B(feedback signal of Vsync)
23 GND Ground

22 D3_P LVDS data 3+

21 D3_N LVDS data 3-

20 GND Ground

19 CLK_P LVDS clock +

18 CLK_N LVDS clock-

17 GND Ground

16 D2_P LVDS data 2+

15 D2 _N LVDS data 2-

14 GND Ground

13 D1 P LVDS data 1+

12 D1 N LVDS data 1-

11 GND Ground

10 DO_P LVDS data 0+

9 DO_N LVDS data 0-

8 GND Ground

7 GND Ground

6 VCC Power supply (3.3V)

5 VCC Power supply (3.3V)

4 cs SPI chip select(VCC if unused; with pullup)
3 scLk SPI serial clock(GND if unused)
2 SDA SPI output(GND if unused)
1 OTP Internal OTP used(NC if unused)
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4. Absolute Maximum Ratings
The product or its functions may subject to permanent damage if it’s stressed beyond those absolute
maximum ratings list below. Exposure to absolute maximum rating conditions for extended periods may

affect display module reliability.

Table 3: Absolute Maximum Ratings & Environmental Conditions

Item Symbol Min. Max. Unit
Digital power supply Vcc -0.3 +4.0 \Y
Analog power supply \ei -0.3 +4.0 \Y
Relative Humidity (at 60°C, Note 3) RH 90 %
Operating Temperature (Note 2) Topr -30 +85 °C
Storage Temperature (Note 4) Tste -40 +90 °C

Note 1: GND=0V.

Note 2: Panel surface temperature should not exceed 85°C.

Note 3: No condensation allowed under any condition.

Note 4: Storage @ -40°C will not create permanent damage to the TFT.

5. Electrical Specifications
5.1 Block Diagram

olution: 1280RGB*640

IR

Figure 2: Block Diagram
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5.2 Typical Electrical Characteristics
R%%Lf”r' Parameter Symbaol Cgllgiti MIN TYP MAX Unit Remarks
! Power Supply Voltage Vee 30 i3 16 v
2 Ie White - 160 350 mA | Noted51
Power Supphy Current £e pattem -
; Power Consumption Pec - 0528 13 W
4 For
Inrush Current lruen - - 15 A reference,
Mote 4-5-2
5 HVR, W
Wy PDC, 07V - Vee Mote 4-5-3
Input Signal Voltage Bit_Sel
6 Input Signal Voltage Vi 0 - 0.3 Voo v
7 Permissive input ripple Var - - 200 myze
Table 3-10 Supply voltage and current

Note 4-5-1 The specified current and power consumption are measured at Ve=3.3V, T4=25 £ 2°C, f,=60Hz, white

pattern)

Note 4-5-2 For reference: The duration of rush current is about 2ms, rising time of power input is minimum 0.5ms
(Vec=3.3V, T,=25 +/-2°C, f,=60Hz)

Note 4-5-3 The recommended operating conditions show the ranges in which the device can operate normally.
Operation beyond the limit of the recommended operation conditions is not assured, even though operating
conditions are within the limit of the maximum ratings.
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5.3 Timing Characteristics

531

Interface timing (1280*640/64HZ)(LVDS)

Display timing needs to be flexible as it has to work with different headunits and different timings accordingly.

EZ?""' ltem Parameter | Symbol | Min. Typ. Max. [ Unit Remarks
1 | DotClk Frequency 1Me 5086 | 6134 |7078| MHz
Horizontal Period Area T 1304 1420 | 1536 | DotClk
Horizontal Blanklng TH 24 140 256 DotCIk
Area
4 ' i
Horzonkal | Dispsay To | 1280 | 1280 | 1280 | Dotck
Area
Vertical Period Area Ty 650 720 768 lines
b |Vertical Blanking :
T 10 126 liy
Area Ve & €S
© T | Vertical Display .
|
Area Two 640 640 640 ines
Table 3-12 Timing
5.3.2 LVDS Interface DC Characteristic
Parameter Symbol Min. Typ. Max. Unit Remarks
g | vow | - | - | s | mv |vaw-rtav
Elzir:;tcljal input low Vi 50 B B MV | Ve =12V
oscommer | Vowr | 10 |12 | 18 | v
LVDS input voltage Vinwy 0.7 - 18 v
1V <
ALVDS common MNO
mode voltage AVemiy limit mv T%""t}" =
ALWVDS common W =1%or
mode voltage AVemy ) j 220 mv ngtx =15V
Ec':l:g;ee"“a' input Vol 350 | 450 600 mv
Input current I - - +20 HA
LVDS internal
termination resistor Rrermuy 80 100 120 £

(Vop_g=Vpp=3.0V 10 3.6V, Vpp, = 8V 0 13.5V, GND _=GND=GND,=0V, T,=-40°C o 85°C)

WSS

PALADT W A el
BABDE e
W o PAIR Wy e em e g — W
‘T'rdm .
Twpical Conditien W Yaw Range AN
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6. Optical Characteristics

Conditions unless specified otherwise:

e Ta=25°C

e Supply voltage = 3.3 volts

e FElapsed time from switch on is greater than 30 minutes

e RGB, white and black test patterns only

e Factory settings

e Brightness = 100% unless specified

e Measurements are conducted at ambient temperature and perpendicular unless specified

Table 7
Items Condition Min. | Typ. |[Max.| Unit Note
Luminance Ta=25°C 1100 - - |cd/m2
CR Ta=25°C 600 - - - (Note 1)
Luminance h = 0°
homogeneity / _v= 0° 80% - - - (Note 2)
White (VESA 9-point)
. XW x (0.30510.03 )
White yw Y (0.32740.035)
= +
Chromaticity 54 min 8%/
Green A A =546+5nm
sat min 75%
Blue A A =467+5nm
sat min 8§9%
Ta=25°C | Viewing | - - |35
Response Time Tr+Tr | Ta=-20°C n;);;rllzl - 200 | ms | (Note 3)
Ta=-30°C| 9=¢=0° - 500
12° ] 62 - 80 -
. 6> | 01 Ao Center - 80 -
Viewing angle o | 02 Ta=25°C CR>10 - 20 - deg. | (Note 4)
37 | ¢l - 80 -

Note 1: Contrast measurements shall be made at viewing angle of 6=0° and at the center of the LCD

surface by using optical facility. Luminance shall be measured with all pixels in the view field

set first

to white, then to the dark (black) state.
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12 O'clock direction
(@=00)

::_,,__9—‘:; 3 O'clockdirection
(@=0)

OPTICAL

. STAGE

9 0'clock
direction B2

(@=180)

L

TOPCON

L = Lensf{Screen
Distance

(L =50cm)

6 0'clockdirection
(@=270)

Luminace Contrast Ratio (CR) is defined mathematically.

Luminance when displaying a white raster -

CR= Luminance when displaying a black rastere

Note 2: The White luminance uniformity on LCD surface is measured per VESA standard over 9
points and is then expressed as

Minimum Luminance of 9 points<
Maximum Luminance of 9 pointse

Uniformity AY =+ x 100 (%)«

Remark :
A -H/10 B - V/10
H.V : Active Area

[«— Active Area

Note 3: The electro-optical response time measurements shall be made as 5 i%! AR 25| FHIE. 12 by
switching the “data” input signal OFF and ON. The times needed for the luminance to change
from 10% to 90% s Tr, and 90% to 10% is Tt.
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TFT Off (Black) TFT On (White) TFT Off (Black)
A —» 7 = *Tf
100%
90% -
10%
0% >
Time
Response Time Testing
Note 4: The definitions of viewing angle.
NORMAL
B,¢ - 0(1
. /|
// 7 12 0°"CLOCK DIRECTION
W \\K,f 1/\ e, o N, ///
3 = /’/ 4 \_____,_,_&?m
H‘}wﬂ//‘/-?’@’a T 5™ \;f:a
R R T R s
// // I,’MHHH “ Xy ,{/}/E —
4 (’// B s !'__ __\“_\nf:_%(-- | = //f///,/’
“““-,ﬂ_hh“‘“u T Mg | ~ ¥
X H“‘u H‘H,‘ - //" el ’:_,//////
S L = A FRC
| e / < r
o~ e e /7 ' CLOCK
// . :\"H‘/’/’,
o |

viewing Figure
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7. Reliability Tests / Environmental
7.1 Reliability Test Conditions

Table 8: List of Reliability Tests

Test Symbol | Condition Reference

1 | High Temperature HST +80°C / 240 hrs IEC 60068-2-2 Bb
Storage

2 | Low Temperature LST -30°C /240 hrs IEC 60068-2-1 Ab
Storage

3 | High Temperature HOT +75°C / 240 hrs IEC 60068-2-2 Bb
Operating N°©)

4 | Low Temperature LOT -20°C / 240 hrs IEC 60068-2-1 Ab
Operating

5 | Accelerated AHTO | +60°C/90% RH /240 hrs [EC60068-2-78 Cab
Humidity Test
Operating

6 | Temperature Shock | TST -30°C <> +80°C, IEC 60068-2-14Na
Test 30min/5min/30min,100cycles

Non-Operating

7 | UV exposure Uv IKW Xenon / 100 hrs IEC 60068-2-5 Sa

resistance Power off.

Note 1: LCD panel surface temperature should not exceed 80°C.

Note 2: For module internal structure robustness test purpose only. Customer application cluster

design should take care of overall mounting robustness with display module.

7.2 Electrostatic Discharge (ESD)

Table 9: ESD Test Conditions

Test Condition Method Remark
Human body R =330Q, C = 150pF, IEC61000-4-2 Not operating
model e Air discharge: £2 KV to
display surface
Machine model R =0Q, C =200pF, MIL-STD-883, | Not operating
+200V to 1/0 pins method 3015

Note 1: The TFT-LCD panel and IC on module are sensitive to electrostatic discharge; please make

sure equipments and operators are properly ground before and during handling

Note 2: As different customer application have different interfacing designs and assembly

processes, the display module has no ESD protection circuitry. Customer is required to

take special care on ESD level control in the assembly and test processes.
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8. Quality Requirements (IIS)
8.1. PURPOSE ( HiV)

The SPEC defined the IIS of TFT-LCD MODULE B Grade » the process include SQC & FQC
&OQA & RETEST

8.2. SCOPE (iEFSEM)

The IIS Using the inspection stations of CD MODULE LINE B Grade °
8.3. REFERENCE DOCUMENTS (&% %)

NA

8.4. EQUIPMENTS & MATERIALS (%75 52 5

8.4.1 MATERIALS

8.4.1.1 Production

8.4.1.2 Light on jig check list( (T4 Fihf & it 45

8.4.1.2.1 Light on cable

8.4.1.2.2 LOUPE ocular lens » B[ICRSR » FH T MEFREFNAR -
8.4.1.2.3 FLICKER tuningpen  FIF LCM 3Rz PCB VCOM fELLETiHy T -

8.4.1.2.4 SPOT GAUGE AL BINSEER - AT RSN BRI RTINS
8.4.1.2.5 ND FILTER Hh R R SRR o BN ERYIRFE - FITT R RIRERT

TR = -
8.4.1.2.6Limit Sample(fREREA) H{FET LCM AR B A1 HIE R AT EREAY LCM A -
8.5. SAFETY (Z£5FN)
NA
8.6. DEFINITIONS (& )

8.6.1 Dot Defect
Dot defect : Whole Dot bright or dark, over 1/2 dot as dot defect judge, not exceed 1/2 as foreign

material judge
&SGR EARY Dot Defect > i 1/2 Dot #Y-f 1% Dot Defect #]5E » i 1/2 Dot $# FM H|%E -

R G B R G B R G B
8.6.2 2S5/3S  The two or three dots defect include bright dot or dark dot where the location is left and right
joint dots or up and down joint dots or not joint dots or sharing an angle or sharing a line

ZAi ~ BN BRI AR AR = 5e s B £ » Dot Heg etk -
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8.6.3 LCM F&EXIEE AT -
Aarca : AAarea, display arca ST, » HISHES » fE45HLoR R AT LLREE S0 X L
B area : between the AA area and frame fIL.TX DAY NUFE DL N B S 55
C area : outside of the frame IHE LAY EL 4T

o] CArea

B Area
> A Area

A Area : Active Area
B Area : Viewing Area
C Area : Out of Viewing Area

T Bonding Area

8.7. PROCEDURE (F2J%)
8.7.1 Inspection environment f& & Ff 15
Temperture:23+2°C
humidity:65+20%RH
LUX(E ) : <30 LUX (light in inspection item (ST 2T H )
500-1000 LUX (cosmetic inspection #MNUIFSE T H )
Remark: the jig check by the month ¥ IEE A4 5 PQE &M AMKEE —X -
8.7.2 inspection area and distance &% 5[ Kz F6 2 FE S
8.7.2.1 Area Vi inside of tape and around the panel (Panel PUJE Tape DANXIE) .
8.7.2.2 Distance: 30=5CM from panel surface ({372 PANEL FEMHE 30+5CM)
8.7.2.3 Angle il f3: DL PANEL Hu.0 E A, BT 60°, /54 60°HYTIAF

Human eye

é;,\

LCM 30 5cn

Zeriat .
N ~

8.7.2.4 & TITE + RUTHETM RN LAIHEEE TAZ R » B 2w A Rt i
& - MEMNTE L NAGWANEE (RN RLAHFTIE)

B h=s WA
all fcHE ™ spec
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8.9. 45 FAY S K MARE /R B

i A
Lg Test Pattern MFE e M5 & UERIRS M 2%
" Reference TS H72 or H10 Tester H72/H10 YIRS | Copper wire
. RIS TS | WA G HIL
8.10 - HIT Pattern
Test Step Criteria Pattern
STEP1 :
Visual inspection on black pattern for I, 11 Visual Inspection Spec

mura, galaxy, cosmetic
Pixe,Zara,Cell & POL S¥HI%I1G T
JEE ~ COG Mura ;7 HA, Mura f&&

Black

STEP2:
Visual inspection on 127th gray pattern HEAES) 1%ND 1] 3%
L127 JR i 4 P
L127 Gray

STEP3:
Visual inspection on 255th gray pattern I, 11 Visual Inspection Spec
L255 JR [ i 4 PG

L255 Gray

STEP4:
Visual inspection on red pattern for x and y |l{l, 11 Visual Inspection Spec
line defects and dot defects
AEEEINE, FEE xy & B
HAR

STEPS:

Visual inspection on blue pattern for x and  |lfl, 11 Visual Inspection Spec
y line defects and dot defects

A EEEIMIGE, BEE xy 2 B
HAER

STEPG:

Visual inspection on green pattern for x Il 11 Visual Inspection Spec
and y line defects and dot defects
AEEEINE, FEE xy & B Green
HAR
STEP7:
Visual inspection on RGB H-Gray TEIT T PR SRR,
RGB H-Gray X[ E S MG A

-

ed

EI
c
(¢}

RGB H-Gray

STEPS:
Visual inspection on RGB H-Gray pattern | 1%ND HJ %
RGB V-Gray J[Yr i 4 MG 2
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RGB V-Gray

STEPO:
Visual inspection on W_Gray pattern

PRI P e T e

1%ND nJ 7

W GRAY

STEP10:
Visual inspection on crosstalk pattern
Crosstalk &Y FEE

crosstalk (<5% )

Crosstalk

STEP11: Power on

Trim VCOM to optimized value by VR
first

Visual inspection on flicker pattern for
flicker @7 7] FEH JEHHE VCOM > i [A]
SMER/ N - INSIESMNIME, & EEEE
[Nzl

Flicker Value < 25%

Flicker

STEP12:
Visual inspection on Bitmap pattern

B R vaEN

Any abnormal performance
(EREIRT YN

picture
STEP13: R H72 PG TR IR G
Unload half module IR IR B
8.11. Defect inspection spec(H & 856 HiLfZ)
o Inspection spec
Item description type
A Area B Area C Area
D<0.4mm - Ignore
Foreign 0.4mm<D<0.5mm > N<3
material/ /POL dot 0.5mm<D<0.6mm > N<1 Ignore minor
dent /pol D>0.6mm > N<0
scratch/Glass S>5mm
| dent/bubble/AA —
Inspection scratch W<0.lmm » L<3mm » N<<2 | Ignore
ContenHtﬂ /press mark lines W>0.lmm > L>3mm > N<0 minor
KAENE S=5mm
. N<3 (no judge on alignment | Ignore
Bright dot — i o
g patte S (A AR EEITE)
Dot defects Dark dot N<5 Ignore minor
Bright dot+ N<5 Ignore
dark dot
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Line defect Bright l‘mes/ NO Ignore
dark lines

Display NO Ignore

abnormal
Mura ND Filter 1% Ignore
Light leak ND Filter 1% Ignore

Remark | 39 ~ £ ~ 2258 RERSRIGHARY » S AIEENR - 50R 907 » PEES 10-20em #17H]
JE ° SIHAEFAEF N SEAEE-RIDE SR EHAE -

8.12Cosmetic inspection spec 4 NG 6 HIF&

¥ 2 Item spec FIEbRAE Remark

Blu dirty / adhesive Ignore
residue/scratch / dent

B R R B/ M, 25

Tape scratch/broken/ Ignore
Wrinkle/dent/shift

PRSI 75 BREGY 1E A/ T/

£

no broken on 2D area but barcode is agree,
unclear and readable is agree

2D barcode 7259 MRS BRIS T ¥ - —HeRg e
g PRI
AA cover is ok. the phenomenon of wrinkle or
POL adhesive residue and glue less or overflow at

outside the AA are no ignore £ FHF ERX

BlIe] > EoREKA GRIRE/IRSURAI) 2K -

No broken, other defects ignore

PRAP AR A BT LA - FoAth 20

Protect Film

No broken’no FPC wrinkle severe, no connector
scratch, other defect Ignore

W4 > FEPTAEILA > Connector 454115
DL o At 2R

FPC

9. Handling Cautions
9.1 Packing removal and handling requirement
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Requirement Wrong Correct

Get one package sach
times & hold the package
by both hands with
proper ESD shislding

Bt ERD gloves
Anti BED helt
EI a

Hold the modul by cne hand and
without proper ESD shislding { Fail ) Hold the modules by both hands ( Pass )

Prohibit to stack inner
package over 3 layers

~ Lower than 40 cm ( Pass )
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‘ Requirement

Prohibit to touch product
surface by fingers

Finzers cannot touch
Product surface

During assembly,
prohibit to press on
product surface by

fingers, Must hold the
product edges by both
hands

p

During assembly, use both hands tohold
Product edge only { Pass )

Hold product a.d:g.e

A
During assembly, on prudud‘mlfacu
( Fail )

9.2 Mounting of module

Please power off the display module before it is disconnected or connected to the application.

- If the connection to the application is not good, following problems may result.
1. Significant noise on signals between display module and application
2. Unstable display performance
3. Parts on the module will be heat up or damaged
- The polarizer is made of soft material and is susceptible to flaw. The display must be handled with

carc.

- Protective film (Laminator) is applied on surface for protection against scratches and dirts. Please
avoid electrostatic charge build-up when peeling off the laminator.

9.3 Precautions in Mounting
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- When metal part of the TFT-LCD module (shielding lid and rear case) is soiled, wipe it with soft dry

cloth.

- Wipe off water drops or finger grease immediately when found. Prolonged contact with water may
cause discoloration or spots.

- The TFT-LCD panel module contains glass which breaks or cracks easily if dropped or bumped on
hard surface. Please handle with care.

- The TFT-LCD panel and IC on module are sensitive to electrostatic discharge; please make sure

equipments and operators are properly ground before and during handling.

9.4 Adjusting module

Adjusting volumes on the rear face of the module have been set to its optimal before shipment.
Therefore, do not change any adjusted values. If adjusted values are changed, the display may not
perform to specification.

9.5 Others
- Do not expose the module to direct sunlight or intensive ultraviolet rays for prolonged hours

- Store the module at room temperature condition.

- IfLCD panel breaks, liquid crystal may escape from the panel. Avoid bringing it to eyes or mouth
contact. When liquid crystal sticks on hands, clothes or feet, wash it out immediately with soap.

- Observe all other precautionary requirements as in handling general electronic components.

- Please adjust the voltage of common electrode as materials of attachment by 1 module.

- Do not expose the display module to harmful gases such as acid and alkali gasses, which will corrode
electronic components.

- Do not disassemble the display module because it can cause permanent damage and will void the
warranty agreement.

10. Definitions
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Data sheet status

Objective This data sheet contains target or goal specifications for product
Specification development.

Preliminary This data sheet contains preliminary data; supplementary data may be
Specification published later.

Product This data sheet contains final product specification.

Specification

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating. Stress above
one or more of the limiting values may cause permanent damage to the device. These are
stress ratings only and operating of the device at these or any other conditions above those
given in the Characteristics sections of the specification is not implied. Expose to limiting
values for extended periods may affect device reliability.

Device is functional within the limiting conditions doesn’t imply the same performance
over the covered conditions, customer is required to decide the best range for the final
applications.

11. Life Support Applications

These products are not designed for use in life saving appliances, devices or systems where
malfunctioning of these products can reasonably be expected to result in personal injury.
Customers using or selling these products for use in such applications do so at their own
risk and agree full non liability of Varitronix Limited for any damages or losses resulting
from such improper use or sale




