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BOE VARITRONIX LIMITED

1.

Specification
Of
LCD Module Type
Model No.: COG-TC30F325P-L.3

General Description

e 12.3" (diagonal) HD, 8:3, Landscape, Transmissive, Normally black, ADS type, Amorphous silicon
TFT LCD module

¢ Display resolution: 1920 x RGB x 720

¢ Viewing direction: All directions

e Dual LVDS interface

e TFT-LCD logic voltage (VDD): 3.3V (TYP.)

¢ Anti-glare front polarizer

e Connection BJD 101049-206050.

e RGLED

e “RoHS” compliance

Mechanical Specifications

The mechanical detail is shown in Fig. 1 and summarized in Table 1 below.

Table 1: Module mechanical detail

Parameters Specifications Unit
308.23(W) x 126.4(H) x 8.0(D)
Outline dimensions (Exclude FPC, cables & component and mounting | mm
SCrews)
Bezel opening 294.032(W) x 111.512(H) mm
Active area 292.032(W) x 109.512(H) dots
Color TFT Display format 1920 x RGB x 720
1920 x RGB x 720 | —!SP-ay ‘orma X X -
Color configuration | RGB vertical stripes mm
Dot pitch 0.0507 (*3) (W) x 0.1521(H) mm
Backlight White LED -
Weight 442 gram
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Figure 1: Module specification
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3. Interface Signals
3.1 TFT-LCD Panel and Backlight Driving
Recommended connector model: HRS: FH28D-50S-0.5SH
Table 2: Connector Pin Assignments

Pin No. Symbol I/O Description Remarks
1 GND P Ground
2 GND P Ground
3 GND P Ground
4 VDD OTP I OTP PIN User set it to 3.3V
5 VDD P Power pin for Logic 3.3V typ.
6 VDD P Power pin for Logic 3.3V typ.
7 GND P Ground
8 SDA 1/0 SPI Data pin User set it to “0”
9 SCL I SPI Clock pin User set it to “0”
10 CS I SPI chip select pin User set it to “1”
11 GND P Ground

I . L: Standby
12 STB Standby Pin 1 Normal
I . L: reset

13 RESET Reset Pin - Normal
14 GND P Ground
15 ED3P I Even Data channel 3 +
16 ED3N I Even Data channel 3 -
17 GND P Ground
18 ED2P | Even Data channel 2+
19 ED2N | Even Data channel 2 -
20 GND P Ground
21 ECLKP I Even Clock channel +
22 ECLKN I Even Clock channel -
23 GND P Ground
24 EDI1P I Even Data channel 1 +
25 EDIN I Even Data channel 1 -
26 GND P Ground
27 EDOP I Even Data channel 0 +
28 EDON I Even Data channel O -
29 GND P Ground
30 OD3P I Odd Data channel 3 +
31 OD3N | Odd Data channel 3 -
32 GND P Ground
33 OD2P | Odd Data channel 2 +
34 OD2N | 0Odd Data channel 2 -
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35 GND P Ground
36 OCLKP I Odd Clock channel +
37 OCLKN I Odd Clock channel -
38 GND P Ground
39 ODI1P | Odd Data channel 1 +
40 ODIN | Odd Data channel 1 -
41 GND P Ground
42 ODOP | Odd Data channel 0 +
43 ODON I Odd Data channel 0 -
44 GND P Ground
45 VDD P Power pin for Logic 3.3V typ.
46 VDD P Power pin for Logic 3.3V typ.
47 GND P Ground
48 FAIL DET @) Fail detect output pin
49 NC - Dummy Pin
50 GND P Ground
51 LED-A P Anode
52 LED-A P Anode
53 NC - Dummy Pin
54 LED-K1 P Cathode 1
55 LED-K2 P Cathode 2
56 LED-K3 P Cathode 3
57 LED-K4 P Cathode 4
58 NC - Dummy Pin
59 NTC1 C NTC thermistor terminal
60 NTC2 C NTC thermistor terminal

Remarks: For 1/0, “I” is Input, “O” is Output. “P” is for Power, and “C” is for passive
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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 listed below.

+-Exposure to absolute maximum rating conditions for extended periods may affect display module reliability.

Table 3: Absolute Maximum Rating & Environmental Condition

Item Symbol Min. Max. Unit
Supply voltage for logic VDD -0.3 +3.96 A%
Digital I/O input signal Vio -0.3 VDD+03| V
Single LED forward current (at 25°C) Ig - 150 mA
Relative Humidity (at 60°C) RH - 90 %
Operating temperature range (Note 2,3) Torr -40 85 T
Storage Temperature range TstG -40 95 T

Note 1: If the absolute maximum rating of even is one of the above parameters is exceeded even momentarily,
the quality of the product may be degraded. Absolute maximum ratings, therefore, specify the values exceeding
which the product may be physically damaged. Be sure to use the product within the range of the absolute
maximum ratings.

Note 2: No optical performance guarantee under -30°C

Note 3: Panel surface temperature should not exceed 85°C.

Note 4: No condensation allowed under any condition.

Note 5: GND = 0V.

[Caution]

Do not display fixed pattern for prolonged hours because it may develop image sticking on the display.
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5. Electrical Specifications

5.1 Block Diagram
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Figure 2: Block diagram

White LED Black light




BOE

VL-FS-COG-TC30F325P-L3 REV. B
(COG-TC30F325P-L3)

MAR/2020

PAGE 11 OF 37

5.2 TFT LCD Module DC Characteristics

Table 4: DC characteristic

Parameter Symbol Min Typ Max Unit
Power supply voltage for logic VDD( Note 1) 3.0 3.3 3.6 A%
Power supply current for logic IDD - 350 550 mA
Driver input high signal voltage VIH 0.7VDD i VDD v
(Note 1)
Driver input low signal voltage VIL GND i 03*VDD| V
(Note 1)
Note 1:  For SDA, SCL, CS, STB, RST signal.
Table 5: LVDS DC Characteristics
Parameter Symbol Min Typ Max Unit

Differential input high

Threshold voltage R ] ] 0.1 v
Differential input low

threshold voltage R 0.1 i i v
Differential input common Roa 1 12 17 Vo 2| Vv
Mode voltage

LVDS input voltage VinLv 0.7 - 1.7 A%
Differential input voltage | Vip | 0.1 - 0.6 A\
Differential input leakage RV 10 i 110 UA
Current

Single-ended:
LVCLKP(R),
LVCLKN(R),
LVD[3:0]P(R),
LVD[3:0]N(R)

Differential:

LVCLKP(R)-LVCLKN(R),

LVD[3:0]P(R)-
LVD[3:0]N(R)

By

> Vih: high \

< Vi low /

Figure 3: LVDS DC character




VL-FS-COG-TC30F325P-L3 REV. B

B O E (COG-TC30F325P-L3)
MAR/2020
|

PAGE 12 OF 37

5.3 Recommended Driving Condition for LED Backlight

Table 6: DC characteristics of LED backlight

Parameter Symbol Min Typ Max Unit Remark
LED Forward Voltage VFLED - 24 - Vv -
LED Forward Current IFLED - 80 - mA -
LED Forward Current IFLEp (total) 120 i mA )

Total
LED Power
- - Note 1
Consumption Pre 7.68 W ot
LED Life time - 30000 - - Hrs Note 2

Note 1: Calculator Value for reference VFgpxIF1ep = Prep.
Note 2: The LED Life-time was defined as the estimated time to 50% degradation of initial luminous.
Note 3: VFgp and IFgp refers to the condition between the Anode (A) & the Cathode (K) as FIG below.

CIRCUIT FOR BaACKLIGHT
4G4 G4 G4 g JLEDK
4G A G b G4d LEDKe
LED=A T 4 4 4 4 44 44 L EDK3
}4—[:5'.]—[:51—|/ 4 ,“-’.l—[,‘c.{l—[}l—// AN [

MTCL I_TI_I MNTC?
NCP18XHIIZFOSRE

Figure 4: LED circuit diagram

COG-TC30F325P-L3 - Recomended Derating Curve
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Figure 5: LED driving duty derating curve




VL-FS-COG-TC30F325P-L3 REV. B
(COG-TC30F325P-L3)

MAR/2020

PAGE 13 OF 37

BOE

5.4 Signal Specification
5.4.1 LVDS AC electrical characteristics

Table 7: AC characteristics of LVDS
Parameter Symbol Min. Typ. Max. Unit
Clock frequency Frveye 20 - 85 MHz
Clock period Trveyce 11.76 - - ns
1 data bit time Ul - 1/7 - Trveye
Clock high time TLVCH 2.8 4 4.2 Ul
Clock low time TLVCL 2.8 3 4.2 Ul
Position 1 Trosi -0.2 0 0.2 Ul
Position 0 Troso 0.8 1 1.2 Ul
Position 6 Tross 1.8 2 2.2 Ul
Position 5 Tross 2.8 3 32 Ul
Position 4 Tros4 3.8 4 4.2 Ul
Position 3 Tross 4.8 5 52 Ul
Position 2 Tros2 5.8 6 6.2 Ul
Input eye width Tevew 0.6 - - Ul
Input eye border Tex - - 0.2 Ul
LVDS wake up time TenLvDs - - 150 us
L Tuveve = 1Fweve |
I 1
I i
[ Tovmw o Tovw o
r ——t >
1 | 1
LVCLKP (R)-LVCLKN (R) 1~ " i ,
I |
| il !
I : |
: | I | | " | | !
1 I 1 i 1 | I
! Vin Vit Vih Vth Vih Vin Vth
LVD [3:0]P(R)- I I | 1 I I
LVD [3:0]N(R) ' ! ! ! ! ! !
| Vil vil Vil il Vil Vil vil
|t e e m
e 1 i I I |
1! o5 | ] | | |
| I 1 | 1 I I
r—___™ 1 1 1 I I
| POSE | 1 ] 1 I I
I 1 | | I I
e—— ! | i I I
| Tross | ] 1 1 |
I : I | | I
L -;I 1 1 I
: A
e ! I I
| I
1 __! |
r- Teosa T :
! ol
ii Trosz r!

Figure 6
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Single-ended:
LVD[3:0]P,
LVD[3:0]N

Differential:
LVD[3:0]P-LVD[3:0]N

STBYB

Vem+0.5" Vth
Vem-0.5" Vil

Vem

Vem-0.5"Vth
Vem+0.5" Vil

1 data bit time(Ul}

Vth

Vil

Y

1 data bit time(Ul)

LVXN/P ><

XX XX XX

Internal data

TENLVDS

e Nt aautet St
Y

Figure 7
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5.4.2 LVDS Input Format (VESA 8bit)

OLVCLKP \
OLVCLKN /

Sl €0) G0 €0 60) 6o 65) T

oLVIP

OLVIN GI2I)_GITIX_B[1IX BIOTX GISIX GAIX_GEI

Stﬁ‘ BEIX BRI{ DE X vs X Hs

oLvaP

OLV3N RI7IX RIEIA - X BI7IX BEIA GI7IX GIEl

Previous
cycle Current cycle cycle

ELVCLKP \

ELVCLKN 7

ELVOP

ELVON RIIX RIOTA GUIX RISTX RETX REBIX REI

ELVIN GIIX_GIIA BOIX BT GIBIX CEIX GBI

ELV2P

ELVEN BIEIX BRIX - X - X_- X BISIX BA

A ) G0) S C Ul Eo) U o

Pravious
cycle Current cycle

Figure 8: LVDS input data format (VESA format)




VL-FS-COG-TC30F325P-L3 REV. B

B O E (COG-TC30F325P-L3)
MAR/2020
I

PAGE 16 OF 37

5.4.3 Video Signal Timing
Table 8: Video signal timing(DE Mode)

Symbol Parameter Conditions Related Pins Min. Typ. Max. Unit
tha Horizontal valid data - HSYNC - 960 - Line
th 1 Horizontal line - HSYNC 989 1002 1152 Line
[ Vertical valid data - VSYNC - 720 - Line
ty 1 Vertical field - VSYNC 727 733 740 Line
Fame Frame Frequency - CLK - 60 - Hz
Foik CLK frequency CLK 43.1 44.1 51.1 MHz

—- -
HS tow

(DE only not needed)

s < S S

DCLK mIW‘DMMMM mﬂw
DO, D1, D2 [7:0] Valid Data

o]

i i‘ Display Area () Li i
E_ | 1 Horizontal Line {t,) | _E

VS ~H Tew
{DE only not needed)

HS 5 cC C 55
oeommaresen | PNV T U T T
DO, D1, D2[7:0] Valid Data

DE i ,

™ Display Areait.d)

1 Frame (t)

[
Y

Figure 9
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5.4.4 SPI interface (3 wires)
SPI interface is used to read and write the setting registers of the TFT module.
All registers setting have been OTP in driver IC.
So no need to using the SPI to initialize module, just pull high SPI pins at customer’s system side.
When write register, customer should write the same data to all source driver ICs .
ID[1:0]=0, correspond to Master IC

s\ /
S AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAR

DA Yo Yiprfipof a4 Y A3 ) a2 ) A1) a0 07 ) o6 )05 ) pa)p3)o2)01)00)

ChipID Register Address Write Register Data

Figure 10: SPI write data format

s\ J
SSAVAVAVEVAVAVAVAVAVAVAVAVAVAVAVAVER

oA X1 Yip1)pof a4 { a3 )} A2 ) A1) Ao} D7) 06 ) 0s ) D4 ) 03 ) D2) D1 DO

ChipID Register Address Read Register Data

Figure 11: SPI read data format
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5.4.5 SPI interface timing chart

Table 9: AC Characteristic of SPI interface

Parameter Symbol Condition Min. | Typ. | Max. | Unit
Setun Time tSO CS to SCL 60 - - ns
P tS1 SDA to SCL 60 | - | - | ns
. tHO CS to SCL 60 - - ns
Hold Time tH1 SDA to SCL 60 | - - | ns
tWIL SCL Negative cycle 75 - - ns
Pulse Width tWI1H SCL Positive cycle 75 - - ns
tW2 CS pulse width 1 - - us
Clock duty - SCL 40 50 60 %
] t‘_" ten t te:
cs toram l
el _\_)'\f\HHf
DA Yo Yo Jo fasfasfaz  p3)o2)p1) oo
tn

Figure 12: SPI timing




BOE

VL-FS-COG-TC30F325P-L3 REV. B
(COG-TC30F325P-L3)

MAR/2020

PAGE 19 OF 37

5.4.6 Reset Timing

Table 10
Symbol Parameter Min. Typ. Max. Unit
tRW Reset pulse width 10(notel) - - us
tRT Reset complete time - - 5 us
tNNS Negative spike noise width - - 100 ns
Notel: There is a RC filter on STB and RESET signal line. R=10K ohm , C=1uF.
NS ! tRW I
RESETB \/1 VIH 3'\ ':_7I‘
Vik 5 | tRT |
| |
Ir;ttirtr[;al X Reset in progress X Normal.operation
VDD
VDD
"
Q. »
~ &
=~ "
< <
> -
>
RESET[ —@
STBL >——@
Wk —
WwrF —

Figure 13
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5.4.7 Power On/ Off Sequence

flogs
voD I f09vDD
: i 2151:51_!
| 1
ov v
: I}_l[ll.ils !
1
r i 0.8VDD I
if] >150ms | 2100ms !
S| 0.2vD IEIE T
RESET | + i : ov
| | . i i
Ii_' | !
plams | [ i i
STBYB A ! ! oV
B I
| ! :
SPI ! ! ! 0w
i
i
1
1
1
1
1

|
LVDS DATA E { DATA1 XEATAZ X DATA"...X x x
i i_)_ﬂlns i

. /! A .

Figure 14: Power on/off sequence

.r
|
|
|
I
I
I
|
I
|
|

5700ms i
I
|
|
T
I
I
I
I
|
|
I
I
I

5.4.8 Pixel Arrangement

Column 1 Column 1920
(L1 (L2) (1,1919) (1, 1920)

Row 1

1 Pixel = 3 Dots (sub-pixels)

(720,1) (720,2) (720,1919) (720, 1920)
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5.5 Thermistors Resistance

Table 11: Thermistors Resistance

NCP18XH103FOSRB
TEMP. (deg. C) RESISTANCE (k ohm)
-40 195.6520
-35 148.1710
-30 113.3471
-25 87.5588
-20 68.2367
-15 53.6496
-10 42.5062
-5 33.8922
0 27.2186
+5 22.0211
+10 17.9255
+15 14.6735
+20 12.0805
+25 10.0000
+30 8.3145
+35 6.9479
+40 5.8336
+45 4.9169
+50 4.1609
+55 3.535
+60 3.0143
+65 2.5861
+70 22275
+75 1.9245
+80 1.6685
+85 1.4521
+90 1.268
+95 1.110
+100 0.974
+105 0.858
+110 0.758
+115 0.672
+120 0.596
+125 0.531
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6. Optical Characteristics

Conditions unless specified otherwise:
o Ta=25°C, dark room
e TFT-LCD supply voltage = 3.3 volts

e  Elapsed time from switch on is greater than 30 minutes

e RGB, white and black test patterns only

e  Factory settings

e  Luminance = 100% unless specified

e  Measurements are conducted at ambient temperature and perpendicular unless specified

Table 12: Optical characteristics

Parameter Symbol | Condition Min. Typ. Max| Unit| Remark
12’ 2 - 85 -
o 6’ 1 Ta=25°C - 85 - Note 1
Viewing Angle 9 CR > 10 - 25 - deg. ote
3 1 - 85 -
Contrast ratio CR Ta=25°C 900 1100 - - Note 2
Luminance of complete o
module InModule Ta=25°C 600 800 - |cd/m2 -
XWhite 0.271 | 0.301 | 0.331| -
White it
YWhite 0.309 | 0.339 [0.369| -
XRed 0.643 | 0.673 [0.703 | -
Chromaticit Red
omaticity YRed 0.280 | 0.310 [0.340| - Note 3
Ta=25°C ote
Color XGreen ¢ 0.260 | 0.290 |0.320| -
coordinates Green
YGreen 0.639 | 0.669 [0.699| -
XBlue 0.120 | 0.150 |0.180| -
Blue
VBlue 0.026 | 0.056 |0.086| -
Ta=25°C Viewing - - 30 ms
Response Time Tr+Tf | Ta=ngoC | Dormal angle - - 200 | ms | Note4
Ta=30°C | 07 [ . [ 500 [ ms
NTSC Ratio - Ta=25°C - 86 - %
Uniformity(White) 75 %
Uniformity(Black) 50 %
Gamma 1.9 22 2.5
Image Sticking LEVEL 2 Note 5
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Note 1: The definitions of viewing angle
NORMAL
Be¢ =Q°

T / 12 0'CLOCK DIRECTION

9 0°CLOCK _ ‘: )’// ‘\ V4 g

& O'CLOCK DIRECTIO

Figure 15: Vlewmg angle

Note 2: Contrast measurements shall be made at viewing angle of 6=0° and at the center of the LCD
surface by using DMS. Luminance shall be measured with all pixels in the view field set first to
white, then to the dark (black) state. (See Figure 15)

Luminance Contrast Ratio (CR) is defined mathematically.

Luminance when displaying a white raster
Luminance when displaying a black raster

CR =

Note 3: The color chromaticity coordinates specified in table 12 is the simulation result from the
TFT-LCD and the backlight spectrum. These shall be updated from the spectral data measured
with all pixels first in white, red, green, blue and black. Measurements shall be made at the
center of the display.

Note 4:  The electro-optical response time measurements shall be made as Figure 16 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 Tf.
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TFT Off (Black) TFT On (White) TFT Off (Black)
A —» Tt —»| |e—Tf
100%
90%
10%
0% ”
Time

Figure 16: Response Time Testing

Note 5: Image Sticking

Test condition: Chess pattern; 50% grey scale; 65degC, 1hr, < Level2. (FIG.17)

Gsclehne fer IR rating

Gusdeline for IR rating

Level 0

Gandeline for 1R rating

Gusdeing for IR rating

Level 3

Level 4

Figure 17: Image Sticking
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7. Reliability Tests / Environmental

7.1 Reliability Test Conditions

Table 13: List of reliability tests

Test Symbol | Condition Reference Quantity
High Temperature HST +95°C /500 hrs IEC 60068-2-2 Bb 4pcs
Storage
2 | Low Temperature Storage | LST -40°C / 500 hrs IEC 60068-2-1 Ab 4pcs
High Temperature HOT +85°C /500 hrs IEC 60068-2-2 Bb 4pcs
Operating (Note 1)
4 | Low Temperature LOT -30°C /500 hrs IEC 60068-2-1 Ab 4pcs
Operating
Accelerated Humidity AHTO | +60°C/90% RH /500 hrs IEC60068-2-78 4pcs
Test Operating Cab
6 | Temperature Shock Test | TST -30°C <> +85°C, IEC 60068-2-14Na 4pcs
30min/5min/30min,100cycles
Non-Operating
7 | UV exposure resistance uv 1KW Xenon/ 100 hrs IEC 60068-2-5 Sa 2pcs
Power off.
3 directions: X,Y,Z axes IEC 60068-2-27Ea 2pcs
Mechanical Shock Repeats:§
(Note 2) - Peak acc..lQO G .
Pulse duration: 6 ms (half sine wave)
Non-Operating
3 directions: X,Y,Z axes IEC 60068-2-6Fc¢ 1box
Sweep time:10 (10ct/ min)
Frequency:10 -> 150->10 Hz
Mechanical Vibration 10-58 Hz: constant amplitude 0.75mm
(Note 2) ) peak.
58-150Hz: constant acceleration 10g
peak
Sinusoidal, Non-Operating

Note 1: LCD panel surface temperature should not exceed 90°C.

Note 2: No optical performance guarantee below -30°C.

Note 3: For module internal structure robustness test purpose only. Customer application design

should take care of overall mounting robustness with module.
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7.2 Electrostatic Discharge (ESD)

Table 14: ESD test conditions

Test Condition Method Remark Quantity
Human body R =330Q, C = 150pF, IEC61000-4-2 Not operating 2pcs
model e Air discharge: £15 KV to

display surface
e Contact discharge: £8 KV to
metal frame
Machine model | R = 0Q, C = 200pF, +200V to MIL-STD-883, Not operating 2pcs
1/O pins method 3015

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

sure equipment and operators are properly ground before 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. Inspection Specification

8.1 Inspection Conditions ?Ffjléﬁ E3

Items IiTH Condition &4
Ambient lighting Non-operating inspection 800~2000 Lux. Operating inspection < 100 Lux.
NERE FEIRVEIRES 800~2000 Lux. ER{EMEET< 100 Lux
Temperature 21 £ 4°C with 35~80%
/Humidity
BEEE
Driving condition Equipment Product specific test tool
IXANFRA R FE g BRI T A
Test pattern Black, White, Red,Green,Blue,etc
Mz EE 2 B AL & et
Supply voltage Typical voltages as given in the specification
FRiR B BIRAAYEEIREE
Inspection method Time <20 seconds
MEGE B8] <20 seconds
Distance 35 cm £ 5 cm from display
EE IEERE35cm+5cm
Viewing angle Standard viewing angle of inspection shall be perpendicular to the
A display. Inspection at other viewing angles shall not exceed 30° of
perpendicular viewing angle.
MNP ENTNENEERTF. EttARE CENABITE
EART 30°,
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8.2 Visual Inspection Criteria

Items Details Inspection Criteria
InH B R L
Bright Sub Pixel Defect N -0
SFERERM }
Dark Sub Pixel Defect N <4. DS>10
Sub Pixel o /7 < ) >
Sub Pi BT GRRE
F R Joint Sub ?ixel Eeff:_ct (dark dot) Nl
FEREEREEER)
Bright + Dark Sub Pixel Defect N <4. DS>10
- . < >
SR FRERRE "
Line Defects Bright Line, Dark Line N -0
SRS s A5 -
) D<0.2,ignore
Circular Type
Foreign material | _ 7 0.2mm<D<0.4mm, N<4, DS>10
Black/Bright Spot | = D>0 4mm. N=0
B /_'E“_Ié :
#% v W<0.05mm, Ignore 22
(Hair, Lint, etc) Linear Tvpe
S pauhes A yp 0.05mm<W<0.1lmm, L <5.0mm, N<3,
&, WHF) | gy DS>10
W>0.05mm, L>5.0mm, N=0
Polarizer dent or | Circular Type D<0.2,ignore
bubble | B 0.2mm<D<0.4mm, N<4, DS>10
AL 8 D>0.4mm, N0
Disolaved S W<0.05mm, Ignore 228§
DR 2| Seratch Linear Type 0.05Smm=W=0.Imm, L <50mm, N=3,
ERXER H9E il DS>10
W>0.05mm, L>5.0mm, N=0
All white €8 Not allowed AFTIF
Abnormal display All black &2 Not allowed AFTIF
=L Gray scale KB Not allowed A~FIF
Abnormal display .
ey Not allowed AFIF

Mura, A3J%].

(Pure black/with pattern check #fi, 28/ H

HEIGE)

Refer to Domestic brands limit sample or
5%ND Filter

SEWRIRFREETE 5% ND JER TG
B, 1eEE<3s,
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Note 1) Definition of the Area XIFHTEN

] CArea

] -
P B Area

» A Area

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

T Bonding Area
Active Area: XU X 1}
Viewing Area: B {)i X 1a;
Out of Viewing Area: BJ{IX 24k
Bonding Area: FEX g,
Note 2) D = Diameter (BE1R), L = Length(:<E), W = Width (B2EE), N = Number ({&), DS = Distance(FEE3)
Not included area: Glass edge to within 2mm area
AESXE | KIEOSERAA 2mm fSEE
D=(a+k)/2 L

I.l

W
—
Note 3) Dot smaller than 1/2 of sub-pixel size will not counted as "1 dot" defect.
INF 12 FEEXIMIRTTE 1 RREE.
ABE , D [ Larger than 1/2 ] [ Smaller than 1/2 ]
[Invisible ] 5% NDER [ Visible ] KF/2 172
5% ND Fill.er“
2 /)V I~
@ @®»
RGB RGB
"No dot defect" "1 dot defect" "1 dot defect" " No dot defect "
“EBEARR “UARRR” “IANFRR" “BARR”
(=ignored/not counted) (=counted) (=counted) (=ignored/not counted)
At it it At

[2 adjacent dots defect]
P EBSFERERRE

Tspe 1 Type 2 Type 3
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8.3 Appearance Inspection Criteria

8.3.1 TFT Panel defects

Defects TP Criteria F5/E Type 358
Crack = Not Allowed Major
2 X7 R &%
<
CF Side Chipping R ;@ ) 1, Y<1/2 B;\qug Minor
- g X Ignore & N

3 S & ra
CF i5R%Y T\\\E& ! 7e IRE

. . Y<lmm .
TFT Side Chipping oD ;,,)--L\ e *:: ” Minor
TFT 1ABE% \‘\\\:‘\-ﬁ{;’ [ X Ignore 2% RE

L Sl 7t
Corner Chipping K. S g X+Y<4mm Minor
ay=cTeeEd \ = z=t RE
il 5
Burr ' [_-_I X+X1<0.2mm Minor
£ 1 L SF/THAE. EE AL RE
N .
Remark:

1. LA EISRERImERTIRE R R
2. REMESREERTEE A OK

8.3.2 Light leakage )&y’

Items Criteria of acceptance Inspection pattern
e B He i
Residual shadow Less than 3 seconds All patterns
k22 3 B&ELTIW PR S E
Light leakage Not visible in 30° viewing cone Pure white/Pure black
TRk 30° WRs i ok 2P

8.3.3 FPC defects , FPC /&7

STRE ~ HAWMIES -

Items Size (mm) Acceptance criteria
=] JGF B A6
FPC track defect Dent, Pinhole a < w/3 No count
. e o Hae AR
FPC ;4 ERRA B 7 T
Open circuit
: = g 0
Golden finger Oxidation,
inerasable contamination 0
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8.4

8.5

8.6

Malfunctioning

Not allowed are:
e  Malfunctioning display: no picture, distinct block or line failure
e  Malfunctioning backlight

e  Excessive start up time > 3 seconds

Appearance

Not allowed are:

e  Type and/or serial number (if any) wrong, missing or not legible

e  Offensive surface damage

e  Connectors damaged

e  Stains within active area, such as fingerprints or adhesive residuals

e  Dirty appearance (cannot be removed with a dry cloth)

Packing

Not allowed are:
e  Box damaged wet, badly taped or stapled causing the product not arriving in good condition at
the customer

e  Type or model number wrong (if any), missing or not legible
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9. Packing Specification
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10. Handling Cautions

10.1 Packing removal and handling requirement

Requirement Wrong

Get one package each F

times & hold the package . and ESD bett
by both hands with ¥

proper ESD shielding

R
Hold the modules by one hand and
without proper ESD shielding ( Fail )

Prohibit to stack inner
package over 3 layers

Total packing tray height
must within40ecm |

Over 40 cm ( Fail )

A

H

1
w

Correct

nti ESD gloves

Anti ESD belt

. Lwer than 40 cm ( Pass )
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Requirement Correct

Packing tray must rotate
180" in each layer when

stack together

Traxy without 180°
rotation between
each layer

Tray without 180" rotation, It will have
pressure on the module ( Fail )

"/

Prohibit to touch LCD
surface by fingers

3
)

Hold LCD and touch its surface ( Fai

During assembly, - \
prohibit to press on LCD |, - ;
surface by fingers, Must
hold the LCD edges by

both hands

During assembly, press on LCD surface ( Fail )

During assembly, use both hands to hold
LCD edge only ( Pass )
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10.2 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 LCD module must be handled with care.
Protective film (Laminator) is applied on surface for protection against scratches and dirts. Please

avoid electrostatic charge build-up when peeling off the laminator.

10.3 Precautions in Mounting

When metal part of the 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 LCD module contains glass which breaks or cracks easily if dropped or bumped on hard surface.
Please handle with care.

The display and IC on module are sensitive to electrostatic discharge; please make sure equipments

and operators are properly ground before and during handling.

10.4 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.

10.5 Others

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

Store the module at room temperature condition.

If LCD 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.
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11. Definitions

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

applications.

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

12. 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.

“BOE Varitronix Limited reserves the right to change this specification.”

Tel: (852) 2197-6000

Fax: (852) 2343-9555 URL: http://www.boevx.com
- END -




