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Industrial Display Module

1.2

Summary
General Description

This is a 12.1 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 (UL File No: E250878)

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

Tianma Microelectronics Co., Ltd. 1
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Industrial Display Module

2. General Specifications
Feature Spec Unit
Size 12.1 inches
Resolution 800(RGB)x600
Pixel Pitch 0.3075(H) x 0.3075(V) mm
TFT Active Area 246.0 (H) x 184.5 (V) 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
Mechanical LCM (W xH x D) 279.0 (H) x209.0 (V) x9.0 (D) mm
Characteristics | Weight 492 g
Luminance(typ) 500 cd/m?
Optical Contrast Ratio(typ) 1000:1
Characteristics NTSC(typ) 72 %
Viewing Angle(typ) 88/88/88/88 degree
1port LVDS, 6/8bit selectable
Interface
Electrical (DE mode only)
Characteristics Color Depth 16.7M/262K colors
Power Consumption(typ) II%ZEkI%g%]?S 64 W

Table 2.1 General TFT Specifications

Tianma Microelectronics Co., Ltd.
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Industrial Display Module

3. Input/Output Terminals
3.1 CN1 Pin assignment (LCD Interface)

Connector Information

LCD Module connector

CN1: MSB240420HE (Produced by
STM) or equivalent.

Matching connector

P240420H
Terminal: 2404PS-00

Table 3.1.1 Connector information

Pin | Name I/O | Description

1 VCC P | 3.3V Power Supply

2 VCC P | 3.3V Power Supply

3 GND P | Ground

4 6-8Bit SET | | Select 6 or 8 Bits LVDS Input (VCC/NC:8Bits ; GND: 6Bits)

5 RINO- I Negative(-) LVDS differential data input

6 RINO+ I Positive(+) LVDS differential data input

7 GND P | Ground

8 RIN1- I Negative(-) LVDS differential data input

9 RIN1+ I Positive(+) LVDS differential data input

10 | GND P | Ground

11 | RIN2- I Negative(-) LVDS differential data input

12 | RIN2+ I Positive(+) LVDS differential data input

13 | GND P | Ground

14 | CLKIN- I Clock Signal(-)

15 | CLKIN+ I Clock Signal(+)

16 | GND P | Ground

17 | RIN3- I Negative(-) L_VDS differential data input _
(Used for 8Bits LVDS Input; GND for 6Bits)

18 | RIN3+ I Positive(+) L_VDS differential data input _
(Used for 8Bits LVDS Input; GND for 6Bits)

I Display Reversed Function
19 | REVERSE (VCC: Display Reverse; GND/NC: Normal Display)
20 [ NC/GND / Test Function Pin(Do not set this pin to High)

Table 3.1.2 Pin Assignment for LCD Interface

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

Tianma Microelectronics Co., Ltd.
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Industrial Display Module

3.2 CN2 Pin assignment (Back Light)

Connector Information

LCD Module connector MSB24038P5 (Produced by STM) or equivalent.
Matchina connector P24038P5
J Terminal: 24038PS-00

Table 3.2.1 Connector information

Pin | Symbol I/10 Signal Name
1 VDD P 12v

2 GND P GND

3 | Enable I 5V-On / OV-Off
4 |Dimming I PWM Dimming
5 NC / NC

Table 3.2.2 Pin Assignment for Back Light Interface

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

Tianma Microelectronics Co., Ltd. 4
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Industrial Display Module

4. Absolute Maximum Ratings

Item Symbol MIN MAX Unit Remark
LCD Power Voltage VCC -0.3 5.0 V
LVDS supply voltage VCC_LVDS 0.5 5 Vv Note5
Digital input voltage - -0.3 VCC+0.3 \% Note4
Backlight Power Voltage VDD -0.3 33 V
Backlight Input Voltage VIN_BL -0.3 5.5 V Notel
Operating Temperature TOPR -20 +70 °C Note2
Storage Temperature TSTG -30 +80 °C
- <95 % Ta<40°C
Relative Humidit - <85 % 40°C<Tas50°C
ot AR RH - <55 % 50°C < Ta<60°C
- <36 % 60°C <Ta<70°C
- <24 % 70°C<Ta<80°C
Absolute Humidity Note3 AH -- <70 g/m3 Ta>70C
Table 4.1 Absolute Maximum Ratings
100
= 80
(.
#
-fij o 60
= 2
£ £ Operating Range
w & 40
= m
L 3]
= in
= 20
-40 -20 0 20 40 60 80 100
Temperature| )

Notel: Backlight Input voltage include Dimming, Enable.

Table 4.2 Absolute Maximum Ratings chart

Note2: Ta means the ambient temperature. It is necessary to limit the relative humidity to the specified

temperature range. Condensation on the module is not allowed.

Note3: The absolute maximum rating values of this product are not allowed to be exceeded at any times. A
module should be used with any of the absolute maximum ratings exceeded, the characteristics of the
module may not be recovered, or in an extreme condition, the module may be permanently destroyed

Note 4: Including 6-8Bit SET & REVERSE

Note5: Including RINN+&CLKIN+

Tianma Microelectronics Co., Ltd.
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Industrial Display Module

5. Electrical Characteristics

W 4 LCD MODULE
>
|
|
I
I
I
RINO+ '
RIN1+ -
N 10082 g g
- = g
':I:i ES B
CLKIN+ — g
cLKIn. i 1002 = S -
RIN3+ — S,
| 1009 = =
RIN3-  — o
6-8bit SET : :E
|
! Source Driver
Reverse : L_I T |
|
1UKQ: o LCD Panel
| 5 H:800% 3 (R.GB)
' 9 V: 600
| <
! X
|
|
i '_,
1
vee - DC/DC _ _
GND = + Converter Edge side backlight
' ’
VDD :
Enable =
Dimming LED Driver circuit
GND
/77
Frame
GND

Notel: System ground (GND), Frame ground in the product should be connected together in customer
equipment.

Tianma Microelectronics Co., Ltd. 6



ﬁ TIANMA P1210SVF1MBO0OO

Industrial Display Module

5.1 DC Characteristics for Panel Driving

GND=0V, Ta=25C

Parameter Symbol | min. typ. max. Unit | Remarks
Power supply voltage VCC |3.0 3.3 3.6 \% -
Power supply current ICC - 345 450 mA ﬁlto\t/eclc =33V
LCD power consumption P - 1.14 1.49 W
Logic Input Low level VIL 0 - 0.3vCC
. - Note 2
Voltage High level VIH [0.7vCC - VCC
Permissible ripple voltage VRP 200 mV VCC
Rush current lrush 3 A Note 3

Table 5.1.1 Operating Voltages
Note 1: All white pattern

Note 2: Including 6-8Bit SET & REVERSE
Note 3: Measurement Conditions:

VCC risi

- 0.9 vee
0.1 vee /

‘ 470us
e 4+

vccC

GND

Tianma Microelectronics Co., Ltd. 7
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5.2 DC Characteristics for Backlight Driving

Ta=25°C
Item Symbol|{ Min Typ | Max Unit Remark

Backlight power supply voltage | VDD 11.8 12 13.2 \Y,
Backlight power supply current | 1_Total - 720 | 1000 mA Notel
Backlight power consumption [P_Total - 8.64 12 w

. Input voltage for
Input voltage |High level ; 15 | - 5 Vv DiFrJnming g
for Dimming Low level - - - 0.8 Vv

. Input voltage for
Input voltage High level - 1.2 - 5 \% Enable
for Enable 1, 51y level i i - o3| v
Dimming frequency Fpwm | 200 - 10K HZ
Dimming duty D 5 - 100 % |Note2
PWM pulse width - 5 - - us
Inrush current Inrush - - 4 A |Note5
LED Life Time - - 50000 - H |Note6

Note 1: |_Total is the power supply current of LED driver, P_Total is the power consumption of LED driver and
backlight.
Note 2: According to LED driver IC characteristics, the minimum value of VBR duty may vary with VBR
frequency, higher the frequency, bigger the duty.

Note 3: Optical performance should be evaluated at Ta=70°C only with 100%PW M.

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% of initial brightness.
Operating life time is estimated data.
Note 4: Ta=25°C only with 1200%PWM, the other condition should follow Note3.

Note 5: In-rush current test conditions:

VDD rising time is 470us
VDD
- 0.9VDD
| | 1
0.1VvDD
GND
470us
— «—

Note6: Optical performance should be evaluated at Ta=25°C.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% of initial brightness. Typical operating life time is an estimated data.

Tianma Microelectronics Co., Ltd. 8
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5.3 Recommended Power ON/OFF Sequence

Item Symbol MIN Typ MAX Unit Remark
VCC on to VCC stable Tpl 0.5 - 3 ms
VCC stable to signal on Tp2 20 - 100 ms
S;‘gnal stable to ENABLE(BL_EN) Tp3 200 i i ms
Dimming(BL_ PWM) on to )
ENABLE(BL_EN) on Tp4 0 200 ms
VDD to Dimming(BL_ PWM) on| Tp5 10 - - ms
VDD on to VDD stable Tp6 0.5 - 10 ms
VCC off time Tp7 0.5 - 10 ms
VCC off to next VCC on Tp8 500 - - ms
Signal off before VCC off Tp9 123 - 500 ms
ENABLE(BL_EN) off before
signal off Tpl0 200 - - ms
ENABLE(BL_EN) off before i
Dimming(BL_ PWM) off Tpil 0 200 ms
Dimming(BL_ PWM)off before
VDD off Tpl2 10 - - ms
<l 1 TPT
“90% 90% . i
vee 10% , lo% _
<3 . ‘ .- e 10%
P2 90% 0% ETW !
Signal . i
10% 10%
TPIJ 1TP10
ENABLE | il
Dinming o
0%
VDD 10% .- , , _ !
™6 TPS P12

5.3.1 interface power on/off sequence

Tianma Microelectronics Co., Ltd. 9
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Industrial Display Module
5.4 LCD Module Block Diagram
800(RGB)*600
LED
* _._ Light
Bar
SOURCE SOURCE
FPC FPC
PCB {}
. 1
Timing Power supply
controller Circuit :[}-

LED Driver

Timing signal

. POWER
Display DATA

Figure 5.4.1 LCD Module Block Diagram

Tianma Microelectronics Co., Ltd.
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M TIANMA

Industrial Display Module

6. Display colors and input data signals

This product can display in equivalent to 16.7M colors in 256 scales. Also the relation between display colors

and input data signals is as the following table.

Data signal ( O:Low level , 1:High Level )

R7 R6

B3 B2 Bl BO

B7 B6 B5 B4

G7 G6 G5 G4 G3 G2 Gl GO

R4 R3 R2 R1 RO

R5

0o 0o 0o 000 OOlOOOOTOOOTO|O0 O0OO0OOTGOOOQODO

0o oo ooo0oo0O0OO0OOOOOOOOOBITI1II1T11111

1111111140 0 0 0 O O OO0 0 O0O0OUO0OTUO0OTGO0OTPOQOO

1111111100 000 O0O0OO0O(1 1111111

o ooo0oo0o0©0®©O111711111111{0 0 0 0 0 0 0oO0

o ooo0oo0o0©o0©O0Of11111111j]7 1111111

117111111111 1111110 0 0 0 O0O0O0OTUO

1111111142111 111111111111

0o 0o 0o 000 0OO|OOOOOUOOTO OO O0OO0OOTOOOTDO
0o 0o 0o 000 0 2/00O0O0OO0OOO0OCTOO0O O0OOTGOOCOTUOOQODQO
0o 0o 0000 1 0O|OOOOO0OOOTGO|O0O O0OOOTOOQOD

1111110 10 0 O O O O O O00 0 O0OO0OO0OUOTGOOTPOO
1111111 00 0 0 OO0 OO 00 O0O0OOUOTUOTU OO 0
111111110 00 O OO OO0 OO00O0OOTGOTU OO
0o 0o 0o 000 OOlOOOOOUOOTO|O0OO0OOOOOTOODO
0o 0o 0o 000 OOflOOOOOOOT11|0 0 00 0000
0o 0o 0o 000 OOlOOOOOOTI 1O0(0 0 00 00 00O

o o0 o0 oo0o0o0©O0Of11111101{00 0000 00
0o o0 o0 oo0o0o0©O0Of11111110(0 0000000
o o0 o0 oo0oo0o0©O0Of1121111111{0 0 0000 00
0o 0o 0o 000 O OlOOOOOUOOTO|O0OO0OOOOOOGODO

0O 0o 0Oo0O0OO0OOOOOOTOOOOTO OO O0OOOOCSOTG OGO OT1

0O 0o 0000 0O OlOOOOOUOGOU OO O0OOOOOTZ 10

0O 0o 0000 OOIO0OOOOOOOOIT 1111101

0o 0o 0o 000 0OOlO0OO0OOOOOOHDO|T 1111110

0O 0o 0000 O0OOIO0OOOOOOOOIT 1111111

Display
colors

©
[
X~ o |5 |c 2 L [x = x = S X~ b=
SIS BIRIEISBIEIE B¢ 235 |8 §° > 8 8§ §° > 3
o @|z|=|0|0>|2 @ O n m 0 m O m 0 m o
10]0D dIseg a|easAelb pay a[easAelb uaalo) a[easAelb an|g
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7. Timing Characteristics
7.1 DC Characteristics

Parameter Symbol Min Typ. Max. Unit Conditions
Power supply voltage VCC 3.0 3.3 3.6 \%
. 0.3x CMOS I/F digital
Low level input voltage VIL 0 - VCC \Y circuit
. . 0.7x CMOS I/F digital
High level input voltage VIH VCC - VCC \% circuit
Input leakage current ILEAK - - +/-1 UA CMOfirléEi:jlgltal
. . For the digital input
Pull low/high resistor RPULL 180K 250K 320K ohm pin @VCC=3.3V

7.2LVDS AC Electrical Characteristics

Parameter Symbol Min. Typ. Max. Unit | Conditions
Clock Frequency RxroLk 20 80 MHz
Clock Period Rxreik 125 50 ns
1 data bit time ul - 1/7 - Rxrewk
Clock high time Tuiven 4 Ul
Clock low time Tivel 3 ul
Position 1 Tros1 -0.25 0 0.25 Ul
Position 2 Tros2 0.75 - 1.25 Ul
Position 3 Tros3 0.75 1 1.25 Ul
Position 4 Trosa 1.75 - 2.25 Ul
Position 5 Tross 1.75 2 2.25 Ul
Position 6 Tross 2.75 - 3.25 Ul
Position 7 Tros7? 2.75 3 3.25 Ul
Position 8 Tross 3.75 - 4.25 Ul
Position 9 Trose 3.75 4 4,25 Ul
Position 10 Trosio 4,75 - 5.25 Ul
Position 11 Trosi1 4.75 5 5.25 Ul
Position 12 Tros12 5.75 - 6.25 Ul
Position 13 Trosi3 5.75 6 6.25 Ul
Position 14 Trosia 6.75 - 7.25 Ul
Input eye width Tevew 0.5 - - ul
Input eye border Tex - - 0.25 ul

Tianma Microelectronics Co., Ltd. 12
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7.3 LVDS DC Electrical Characteristics
VCC=3.3V, GND=0V, Ta=25C
Parameter Symbol Min. Typ. Max. Unit | Remark

Differential input high

Threshold voltage Rxvr 0.1 \%

Differential input Low
Threshold voltage
Input voltage
range(single-end)
Differential input
common Rxvewm 0.6 1.2 2.4-|VID|/2 \
Mode voltage
Differential input
voltage
Differential input
leakage current

RxvtL -0.1 Vv

Rxvin 0 VCC-1.0 \VJ

[Vip | 0.2 0.4 0.6 Y,

RVxliz -10 10 uA

Tianma Microelectronics Co., Ltd. 13
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Industrial Display Module

Single end signals

RINX -(X=0/1/2/3) —_—

GND/GND_VLDS

Differential signals

7.4 Input timing

<RwTH: low

Parameter Symbol MIN Typ MAX Unit Remark
CLK frequency tclk 30.38 31.63 40.27 MHz
Horizontal display area thd 800 telk
Horizontal pulse width thpw 2 2 8 tclk
Horizontal back porch thbp 8 16 40 tclk
Horizontal front porch thfp 16 16 100 tclk
HSYNC period th 826 834 948 tclk
Vertical display area tvd 600 th
Vertical plus width tvpw 2 2 8 th
Vertical back porch tvbp 3 10 40 th
Vertical front porch tvip 8 20 60 th
\VSD period tv 613 632 708 th
Frame rate FR 60 Hz

Tianma Microelectronics Co., Ltd.
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Vertical input timing

—FltVP\Ni—

| | |

1 | | I
DE ||||||||||H||H|||H"l | |||

| | | |

! L tvo e tee )

I r | | |

:- : !

Horizontal input timing
thew
HS | . |
e [ ULLIL — U U Uyt
oata ()Y —OOOOOOO0O0OO— 0000000000000
DE
thep o tuep
[

7.5 Data Input Format VESA Data Mapping

CLK +

(0]
~

> O] > >
®

rno: RO X GO >< R5 R4 >< R3 >< R2 >< R1 >< RO X GO
RINI:  G1 >< >< G4 ><
anzs B2 X DE >< >< B5 >< B4 >< B3 B2 X DE

RIN3 + R6

2
><
2
><
2
S > > >

Tianma Microelectronics Co., Ltd. 15
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8. Optical Characteristics

Item Symbol | Condition Min Typ. Max Unit | Remark
eT 80 88 -
_ 6B 80 88 -
View Angles CR210 Degree |Note 2
oL 80 88 -
6R 80 88 -
. Notel
Contrast Ratio CR 0=0° 700 1000 - -
Note3
Luminance uniformity U 70 80 % - Note6
, T Notel
Response Time = 25°C - 25 35 ms o
TOFF NOte4
_ X 0.252 | 0.302 0.352
White
y 0.281 | 0.331 0.381
Red X 0.586 | 0.636 0.686
e Note5
Backlight is| 0.285 | 0.335 0.385
Chromaticity Y acklignt s - Notel
X on 0.239 | 0.289 0.339
Green
y 0.565 | 0.615 0.665
X 0.101 | 0.151 0.201
Blue
y 0.011 0.061 0.111
NTSC 65 72 - % Note5
Luminance L 400 500 - cd/m* |Note7

Table 7.1 Optical Parameters

Test Conditions:
1. The ambient temperature is 25°C. VDD= 3.3V, VCC=12V, 100% brightness,

2. The test systems refer to Note 1 and Note2.

Tianma Microelectronics Co., Ltd. 16
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Industrial Display Module

Notel: 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 7

Field

500mm
TFT-LCD Module
l LCD Panel

L\

The center of the screen

Figl. Measurement Set Up

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

Normal line ©=90°
12 o'clock direction
§=p=0"
/ -
Eh_ / I -
e WA

- = R
- i /-’
”F:a% I /
It} i
= © | Ef// =0
®=180 // i// Active Area // $=0

| o FPC

- p=270°
6 o'clock direction

Fig2. Measurement viewing angle

Note3: Definition of contrast ratio

Luminance measured when LCD is on the "White" state
Luminance measured when LCD is on the "Black" state

Contrast ratio (CR) =

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. 17
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Industrial Display Module

Black White Black

B

1009
Py o / \\‘
a  90%
—
=
4]
>
= 10%%
S /|

T T

Fig4. Response Time Testing(SFT)

Note5: 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.

Note7:

Active area width

L/¢c

W/C

W /10

Fig5. Luminance Uniformity Measurement Locations(9 points)

Definition of Luminance:

Measure the luminance of white state at center point.

Tianma Microelectronics Co., Ltd.
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9. Reliability Test

P1210SVF1MBO0OO

Sweep:10HZ~55HZ~10HZ
2H For X\Y\Z

No Test ltem Condition Remark
High Temperature & 5
1 [High Humidity 60°C , 90%RH , 240hrs ggggagi :2,) 8
Operation '
High Temperature o IEC60068-2-2
2 |storage +80°C, 240hrs GB2423.2
Low Temperature o EC60068-2-1
3 |storage -30°C, 240hrs GB2423.1
High Temperature o 5
4 Operation +70°C, 240hrs IEC60068-2-2,GB2423.2
Low Temperature o IEC60068-2-1
S Operation -20°C, 240hrs GB2423.1
s |Thermal Shock  |-30°C.30min;80°C,30min:1Hicycle, ﬁé""ximﬂ;ﬁ'ﬁe e
(Non-operation) Change time:5min, 100 Cycles EC60068-2-14,GB2423.22
10~55HZ
7 |Vibration Stroke:1.5mm IEC60068-2-6

GB/T2423.10

8 |Package condition

5-20 -200HZ , PSD :0.01-0.01-

0.001 Total:0.781g2/HZ,
xly/z every direction every direction
30min

GB/T 4857.23

9 |ESD

C=150pF,R=330Q ;
Air:£15kV,9points,25times/point ;
Contact:+8kV,9points,25times/point

IEC61000-4-2
GB/T17626.2

Table 8.1 RA test condition

Notel: Before cosmetic and function test, the product must have enough recovery time, at least 24 hours at

room temperature.

Note2: 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.
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27430
w 16.00 249.03(Bezel Opening) w
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m 2 Backlight(H¥): 32-chips LED,8 series(BED/4 Parallel(HEB; REFERENCE DIMENSION ( ) 3D Rev.| NA :
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S 6.Recommended Cose Open Area should ke less than Module V.A CHECKED Zhang Xin 202e-7-6
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10.1 Marking---Product label

MODEL : P1210SVFIMBO0
A4 L7 NO : SR49DOR19A AN

DTN cooeze o
e ——

S/N : 121010049R02A MADE [N CHINA <«—— Country of manufacture

Note: Add 8 between UL NO&ROHS

Notel: The meaning of OEM number, Example:
LOT NO : SR49DOR19A

SR 4 9 D 0 R 19A
Rev: SR or A
) Year: Month: : Day: . .
Sample. SR |29 1~9 A B.C Fixed S rank 19 A~V Line &Shift
Mp:A
SN: 121010049R02A
1210100 4 9 R 02A
. Year: Month: Day: Serial NO:
TM internal model NO mark 0-9 1~9.AB.C 1~9. A~V 000~777

Tianma Microelectronics Co., Ltd. 21
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11.Packing Instruction

AVIC will pack products to deliver to customer in accordance with AVIC packing specifications, and will deliver
products to customer in such a state that products will not suffer from a damage during transportation .The
delivery conditions are as follows.

11.1 PACKING
(1) Packing box
20 products are packed up with the maximum in a packing box(See “11.5 OUTLINE FIGURE FOR PACKING
.
Products are put into a plastic bag for prevention of moisture with cushion, and then the bag is sealed up with
heat sealing.
The type name and quality are shown on outside of the packing box, either labeling or printing.
(2) Pallet Packing (See”11.5 OUTLINE FIGURE FOR PACKING “)
(@ Packing boxes are tired on a cardboard pallet.(4 boxesx4 tiers maximum)
(@ Cardboard sleeve and top cap are attached to the packing boxes, then they are fixed by a band.

11.2 INSPECTION RECORD SHEET
Inspection record sheets are included in the packing box with delivery products to customer. It is summarized
to a number of products for pass/fail assessment.

11.3 TRANSPORTATION
The product is transported by vehicle, aircraft or shipment in the state of pallet packing.

11.4 SIZE AND WEIGHT FOR PACKING BOX

Parameter Packing box Unit
Size 577 (L) x421 (W ) x326 (H) (typ.) mm
LCD Weight 0.492+5% ( typ. ) kg
Total weight 14.48 ( typ.) kg

Tianma Microelectronics Co., Ltd. 22
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11.5 OUTLINE FIGURE FOR PACKING

Put on modules

pE——

IPEENIERS

UpkDowmBEE 5 o reibssicnpn

Left&right EPE % >

> {

_ tope

2%2%4=16
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12. Precautions for Use of LCD Modules
12.1 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:
— Isopropyl 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) 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.

12.2 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.

12.3Transportation 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.

12.4Screen saver Precautions

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

12.5Safety 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.
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(3) LED driver should be designed to limit or stop its function when over current is detected on the LED.

Tianma Microelectronics Co., Ltd. 25



