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Model No.TM040YDHG32

1 General Specifications

Characteristics

Feature Spec

Size 3.97 inch
Resolution 480(RGB) x 800
Technology Type a-Si TFT

. Pixel Configuration R.G.B. Vertical Stripe

Display Spec. - -
Pixel pitch(mm) 0.108 x 0.108
Display Mode Normally Black
Surface Treatment LCD Up Polarizer: HC
Viewing Direction All Direction
LCM (W x H x D) (mm) 56.34x95.70x1.83
. Active Area(mm) 51.84(W)x86.40(H)
Mechanical

Connection Type

FH35C-25S-0.3SHW

LED Numbers

8LEDs

Weight (g) TBD
Electrical Interface MIPI
ectrica
Characteristics |- ~0/or Depth 16M
Driver IC HX8369-A01

Note 1: Viewing direction for best image quality is different from TFT definition. There is a 180

degree shift.

Note 2: Requirements on Environmental Protection: Q/S0002

Note 3: LCM weight tolerance: + 5%

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
and shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
TIANMA MICRO-ELECTRONICS Corporation.
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E TIAN MA Model No.TM040YDHG32

2 Input/Output Terminals

Recommend connector type: FH35C-25S-0.3SHW

No Symbol /10 Description Comment
1 GND P  |Power Ground
2 DSI_D1P I/O  |MIPI lane 1+
3 DSI_D1N I/0O  |MIPI lane 1-
4 GND P Power Ground
5 DSI_CP /0 |MIPI clock +
6 DSI_CN /O |[MIPI clock -
7 GND P Power Ground
8 DSI_DoOP I/0O  [MIPI lane O+
9 DSI_DON /O |MIPI lane O-
10 GND P Power Ground
11 GND P Power Ground
12 IOVDD P I/O Logic power (1.8V)
13 GND P Power Ground
14 VDD P Analog power 2.8V
15 GND P Power Ground
I command/vedio mode selection
16 MIPI_MODE 0: command mode
1: vedio mode
17 GND P Power Ground
18 RST I RESET ACTIVE LOW
19 GND P Power Ground
20 TE 0] tearing effect output
o1 > o LCM ID Pin for customer identify
- IC_ID connect to IOVDD
22 GND P Power Ground
23 LEDA P LED anode
24 LEDK P LED cathode
25 GND P Power Ground
Note1: I/O definition: I-----Input O---Output P----Power/Ground

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
and shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
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E TIAN MA Model No.TM040YDHG32

3 Absolute Maximum Ratings

Ta = 25C
Item Symbol MIN MAX Unit Remark
Logic Supply Voltage |IOVDD(LCD) -0.3 3.6 Y,
Power Supply Voltage VDD(LCD) -0.3 5.5 \Y,
Logic Input voltage I/0 PINS(LCD) -0.3 [IOVDD+0.5( V
Back Light Forward
ILED 25 mA One LED
Current
Operating Temperature Torr -20 70
Storage Temperature Tsta -30 80

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
and shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
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4 Electrical Characteristics
4.1 Driving TFT LCD

Model No.TM040YDHG32

GND=0V, Ta=25C

Item Symbol MIN TYP MAX Unit Remark
Logic Supply Voltage IOVDD 1.65 1.8/2.8 3.3 \%
Power Supply VDD 23 2.8 3.3 v
Voltage
Input L"e‘z/"él Vi GND —~  |o0.3*10vDD| V
Signal
Voltage | High 0.7* -
Level Vi IOVDD IOVDD | ¢
Low *
glugtgglt Level VoL 0 -- 0.2* IO0VDD| V
High 0.8*
voltage | ) Vel Vo lovbD | IR\
White pattern VCC=2.8V
(Panel+LSI) Pvce - 60 g° mWliovce=1.8v
Power Consumption White pattern _ 0.3 0.45 mw VCC=2.8V
Piovcc ’ ] IOVCC=1.8V
4.2 Driving Backlight
Ta=25C
Item Symbol MIN TYP MAX Unit Remark
Forward Current 13 -- 20 25 mA
Forward Current Voltage Ve 23.2 25.6 27.2 \Y
Backlight Power WgL - 512 - mwW
Consumption
Note 1: Each LED: [rF=20mA, V=3.2V.
N N N N N N =
LED A r— Lt 7

LED connection of backlight

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
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4.4 Block Diagram

Model No.TM040YDHG32

LCD PANEL IS oo oo ! DSI_DOP. DSI_DON,
: i DSI_D1P. DSI_D1N,
RAM COa | DSI_CP. DSI_CN, Data Bus
3.97inch | TCON |
Source+ Gate |
480 (RGB) X800 Driver . TE. IC ID Tearing effect output
! —~—_[LCMID
' | Grayscale ER<ST MIPI_MODE| Reset
' | Manipulation . Mipi mode select
| | Voltage DebC |
: —— , Power Supply
1 ! L GND
! ! VDD, IOVDD 3
i : GND
i LCD Driver Chip (COG) i
BLU E— : Back Jight
T ' LEDA.LEDK

Figure 4.4.1 LCD module diagram

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
and shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
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5 Timing Chart
5.1 MIPI Data to clock Timing Definition

Roferenca Timo

e Trampe

CLKF <
CLK
1 W ineT
T
Figure 6.1.1 Data to clock Timing Definition
Parameter Symbaol Min Typ Max Unit Note

Data to Clock Sefup Time =
receiver] TaeTurFg 0.5 INST 1
Clock to Data Hold Time =
receiver] THouoEad 0.15 INST 1

Table 5.1.1 Data to Clock Timing Specifications

5.2 The Electrical Characteristics of HS and LP

LP RX
INPUT HIGH
LP RX
Threshold e —— —— — ————— VIHHS
Region
WILWAY, — === ==Y ~-——=——"gmr-=mmmm
WL W AX T [ —— e e e T NR DT WA
LP RX LP Contention HS TX HS-RX
Fault t Range Common mode
INPUT HIGH Threshold nput Rang y
VILMIN [CECE input Range, i_
J _______ —— YO MRXDC,MIN
VOLMAY — )[ — -
GND GHD
VOLMIN — — — — — . . '___\_____IJ_'__ HE
f’l A ry
Y Y Y \a
Low Power Low Power Low Power High
X RX CD Speed RX

Figure 6.2.1 Shows both the HS and LP signal levels

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
and shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
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Model No.TM040YDHG32

Parameter Description Min Nom Max Units Note
Vi Thevenin output low level -50 50 my
Voan [Thevenin output high level 1.1 1.2 1.3 A
Loy p Cutput impedance of LP-TX 110 ( ]
Table 5.2.1 LP Transmitter DC Specifications
Parameter Description Min Nom Max Units Note
trielieLe 15%-85% rise time and fall time - - 25 ns 1
Slew rate @ CLOAD = OpF - o 500 my¥ins | 1,3,5 6
Slew rate @ CLOAD = 5pF - - 300 mVins | 1,3, 5 6
Slew rate @ CLOAD = 20pF - - 250 mVins | 1,3, 5 6
Slew rate @ CLOAD = 70pF - - 150 mVins | 1,3, 5 6
Slew rate @ CLOAD = 0 to 70pF
BV/idtsz  |(Falling Edge Only) - - - | mVins | 1,23
Slew rate @ CLOAD = 0 fo 70pF
(Rising Edge Only) 30 ] - mVins | 1,3,7
Slew rate @ CLOAD =0 to 70pF 30=0075"
(Rising Edge Only) (VO INST - - - mV/ns 1,89
700)
CLQ&D Load capacitance - - 70 pF
Table 5.2.2 LP Transmitter AC Specifications
5.3 High-Speed Receiver
Parameter Description Min Mom Max Units MNote
Wiom Differential input high threshold 70 mY
Wiom Differential input low threshold -7 mY
Vo b Single-ended input low voltage =40 m 1
Vs Single-ended input high voltage 460 mY 1
Viomnc ﬁnﬂrggmn-mude voltage HS receive 70 230 mV 1,2
i Differential input impedance 80 100 125 8]
Table 5.3.1 HS Receiver DC Specifications
Parameter Description Min Nom Max Units Note
Common mode interference ,
AVewrnn |beyond 450 MHz 100 mVee
Coopy Commaon made termination G0 pF 2

Table 5.3.2 HS Receiver AC Specifications
5.4 Low-Power Receiver

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
and shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
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E TIAN MA Model No.TM040YDHG32

| TMIN-R¥ |
| I

OUTP
UT

Figure 5.4.1 Input Glitch Rejections of Low-Power Receivers

Parameter Description Min Nom Max Units Note
Vi Logic O input threshold 580 my
Vi Logic 1 inputthreshold aa0 m

Table 5.4.1 LP Receiver DC Specifications

Parameter Description Min MHom Ml ax Units Note
ESPIKE Input pulse rejection 300 V.ps 1,23
T Minimum pulse width response 20 ns 4
Vi FPeak-io-peak interference voliage 200 my
Ty Interference frequency 450 MHz

Table 5.4.2 LP Receiver AC Specifications
5.5 Reset Timing Characteristics(Ta=25C)

Shorier tham Sus

b s
RESX 5‘ :' \ l/
Intemal Status Mo Operaton (=

Figure 5.5.1 Reset input timing

Symbol Parameter Rf}'i?'tgd Min. | Typ. | Max. Maote Unit
[ Reset low pulse width'’ RESX 10 - - - us
_ E _ - When resel is applied |
T - during Sleep In mode
tegar Feset complete time - - : " When fesel |5 appiied —
during Sleep Out mode

Table 5.5.1 Reset input timing SPEC

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
and shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
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5.6 Power On Sequence

Model No.TM040YDHG32

External Power on

1

External Hardware Resest

1

Wait more than 6ms

1

Initial Code Setting

!

Walit 120ms

l

Write Memory(lf command
mode Is selected)

l

Display on

l

Backlight on

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
and shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
TIANMA MICRO-ELECTRONICS Corporation.
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5.7 Power off Sequence

Model No.TM040YDHG32

Normal Display

1

Backlight off

1

Display off

|

Sleep in(Set 10h)

!

Walit 120ms

|

External Power off

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
and shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
TIANMA MICRO-ELECTRONICS Corporation.
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6 T-LCM Optical Characteristics

Model No.TM040YDHG32

Item Symbol | Condition| Min Typ Max Unit Remark
oT 70 80
6B 70 80
View Angles CR=10 Degree [Note2,3
oL 70 80
6R 70 80
Contrast Ratio CR 8=0° 600 800 Note 3
- TON o,
Response Time 25C 25 35 ms  |Note 4
Torr
X 0.273 | 0.313 | 0.353
White Note 1,5
y 0.289 | 0.329 | 0.369
X 0.594 | 0.634 | 0.674
Red 0.289 | 0.329 | 0.369 Note 1.5
y PR . ) .
Chromaticity Backlight is
X on 0.283 | 0.323 | 0.363
Green Note 1,5
y 0.576 | 0.616 | 0.656
X 0.112 | 0.152 | 0.192
Blue Note 1,5
y 0.023 | 0.063 | 0.103
Uniformity U 80 85 % Note 6
NTSC 62 67 % Note 5
Luminance L 500 550 cd/m? |Note 7

Test Conditions:
1. 1= 20 mA, and the ambient temperature is 25°C.

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

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
and shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
TIANMA MICRO-ELECTRONICS Corporation.
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Note 1: Definition of optical measurement system.

The optical characteristics should be measured in dark room. After 5 Minutes operation, the optical
properties are measured at the center point of the LCD screen. All input terminals LCD panel must

be ground when measuring the center area of the panel.

Photo detector

Contrast Ratio

7 . Item Photo detector | Field

Field Luminance

— SR-3A 1°
Chromaticity
Lum Uniformity
Response Time BM-7A 2°

P

TFT-LCD Module
The center of the screen

Note 2: Definition of viewing angle range and measurement system.

viewing angle is measured at the center point of the LCD by CONOSCOPE(ergo-80).

Normal line ®=90°
12 o'clock direction
§=¢=0"
]
f‘ll & 4
EIL f". I //’
— T -

8
I.f

G RN
- -
£ f /
ﬂ -..gh_““‘: 'if.-'/"-'.-'
H &
L $=0°
~ Active Area //

FPC

- o=270°
6 o'clock direction

Note 3: 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) =

“White state “: The state is that the LCD should drive by Vwhite.
“Black state”: The state is that the LCD should drive by Vblack.

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
and shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
TIANMA MICRO-ELECTRONICS Corporation.
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Vwhite: To be determined  Vblack: To be determined.

Note 4. Definition of Response time

The response time is defined as the LCD optical switching time interval between “White” state and
“Black” state. Rise time (Ton) is the time between photo detector output intensity changed from 90%
to 10%. And fall time (Tore) is the time between photo detector output intensity changed from 10%
to 90%.

(rfvhite (TFT OFF) Black (TFT ON) White (TFT OFF))

100%
90%

(Relative value)

Photo detector output

Ton
Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
Note 6: Definition of Luminance Uniformity

Active area is divided into 9 measuring areas (Refer Fig. 2). Every measuring point is placed at the
center of each measuring area.

Luminance Uniformity (U) = Lmin/ Lmax

L------- Active area length W----- Active area width

» L

S| |L/6 L3 L/3
N s 2T

. N N/ \_/

A

= K'_'\ e N
N/ N N

™M

>

= M )
\_/ L/ /

Lmax: The measured Maximum luminance of all measurement position.
Lmin: The measured Minimum luminance of all measurement position.
Note 7: Definition of Luminance:

Measure the luminance of white state at center point.

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
and shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
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7 Environmental / Reliability Test

Model No.TM040YDHG32

No Test Item Condition Remarks
N oo
R e 2
o TomeaaS 1, g0, 240 s
Ol

Storage at High

5 |Temperature and Ta = +60°C, 90% RH max,240hours IEC60068-2-78,:2001

GB/T2423.3—2006

Humidity
Start with cold
temperature,
6 Thermal Shock -30°C 30 min~+80°C 30 min, End with high
(non-operation) Change time:5min, 100 Cycle temperature,

IEC60068-2-14:1984,G
B2423.22-2002

HBM 15KV, 5points, 5times/point
7 |ESD (Environment:15°C~35°C, ul 991-2008 Section 15
30%~60%.86Kpa~106Kpa)
Frequency range:10~55Hz
Stroke:1.5mm

8 |Vibration Test Sweep:10Hz~55Hz~10Hz

2 hours for each direction of X.Y.Z.
(6 hours for total)

Half Sine Wave

Mechanical Shock 100G 6ms, £X.£Y 47 IEC60068-2-27:1987

IEC60068-2-6:1982
GB/T2423.10—1995

(Non Op) 3times for each direction GB/T2423.5—1995
Height:60cm, IEC60068-2-32:1990
10 [Package Drop Test 1corner,3edges,6surfaces GB/T2423.8—1995

Note1: Ta is the ambient temperature of sample.

Note2: Before cosmetic and function test, the product must have enough recovery time, at least 2
hours at room temperature.

Note 3: 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.

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
and shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
TIANMA MICRO-ELECTRONICS Corporation.
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M TIANMA

8. Mechanical Drawing

A 7 B | C 7 D 7 E 7 F 7 G 7 H 7 [ 7 J

1 Not |PIN NAME REV | DC/EC NUMBER DESCRIPTION DATE 1
1 GND 00 Modified FPC From TMO40YDHG31-00 2013-12-18
2 DSI_DIP
3 DSI_DIN L
4 GND
5 | DSLEP 563420 MODULE_TUTLINEY

26 | psLen 541400 o
7 GND 5284(MIDULE V.A)

8 DSI_DOP o|g|g| L2l 5184 (LCD AA) . ,
= Il @81 ork Line 0. 10

o Tt oo IS8 | 8001000 L
10 GND — I = = =| = g = = = =

w 11 GND See Detail D, [/ 1] @

1381 T = (.
12 | 10VDD | | | B L8 Lo
13 | GND 3 1 JER]

{14 | vDp 2 i i [ 7 ) —
15 [ GND = |22 | | f B
16 | MIPI_MODE S0 , |

% 17 GND M & M E 7 \\\\\ 3 J%N ‘‘‘‘‘ 7 — Mark Line W m | = T b
18 | RST mw 2= | 480(RGB #m% wis | wn | |

115 | G\D 5 |3 | , | ) | |
20 | 1t = 7 -

21 | 1L.1D 7 7 | ! ! &

SIEEED | , | i 8 5
23 | LED | 7 N E 0 ]

24 | LEK ,

— -l | I I —
25 | GND [z %&%3%3@ Height o o o o o o o o o I

- O5MAX
@ E < Insulation Tope

A = Conductive Tape(GND)
— o |8 | 080 MAX I (T=005mm) —

I3 o Component Area Pull Tape

s FPC BENDING DRAWING
N 010 @30 Contact side N
0036 Copper Net’ . W
StiffenerPl) &
L J 330405 LY " | peomim ' WMWM v B2 L
g RIGBR 38.07) ) Copper Net ~ FPC Bending Area  Insulation Tape
g R|G|BIR g
= — LED_A D> DDDD— ek
Deolt SRS W I pvpvaen = — IV feui L

[ — Scaled] m m m%. M m WW M mﬂmém LED Circuit
NDTES: BOHIEE = 97%

@ 1.Display Typer TFT-SFT; = CONTROL DIMENSION [ 2D Rev. 4 @
2 Backlight: 8-chips LED,series; - 7 = REFERENCE DIMENSION ( ) 3D Rev. :-—-—>Zg>
3Corresponding connector: FH35C-255-0.3SHW(S0) ! 0204010 N p —

|| 4Driver IC: HX8369-A0L; VDD=28V/10VDD=18V; & 0754010 APPROVED| An Guangkun |2013-12-18 |PRODUCT NUMBER | TMO40YDHG32-00 |3 ANGLE 59
SGeneral Talerance: 10.2; 1754030 PART NAME LLCM DUTLINE UNIT mm
6Requirements on environment protection: Q/S0002+HF; Det CHECKED Huang Yin 2013-12-18

10| 7Recommended Cose Open Area should ke less than Module V.A; Scolet DRAWING NUMBER YGTL-00 SCALE 11 10

DESIGNED | Liu Junwei | 01312718 Tyarepral NuMBER PAGE | 1
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Model No.TM040YDHG32

9 Packing Drawing

No. (¥ Model(Material) Dimensions(mm) ( #{| Unit Weight(Kg)| Quantity Remark
5 | ltem (TED (MR S) %D (HANEHFD) (B (1D
LCM module
1 (FZHAE) | TMO40YHDG32 | 56.34x95.70x1.83mm TBD 108
TM040YVZG31
2 |Tray (B##D  |YBZ1-00 251x351%13.1 TBD 30 Anti-static
MBZ-ZZML1 336%246x6mm
3 |EPE (BEk#E1) TBD 6
4 |EPE (E¥#H2) |MBZ-ZZM15 375%275%10mm TBD 4
5 |EPE (2EH##3) |MBZ-ZZM16 250%280%12mm TBD 2
6 |Carton (4G4H) |X18A 395%290%315mm TBD 1
ES bag ([i% |
T |BEZEEEL JD13 400x520 TBD 3
Total weight (&
8 |H#E) TBD Kg

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
and shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
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Model No.TM040YDHG32

Use empty tray

The tape to seal carton

(*’1‘?%) CFH Rt B (454
LOM (Bi4)
Put products
. { Rotate tray 180 degrees and place on top
into trays i . .
(B R 2 O ) of stackxgheck thq tray using Flg.A
(T REER180° WE, HiFAEALAA
X 47)
Put EPE into carton(X18A)
(RO SRR ) W
MBZ-Z7M1
MBZ-ZZM16 (BACKETH) d MBZ-Z7M15
MBZ-Z7ML1 (LEFTZ: ) (TOPTH i)

(MBZ-7ZML9)

MBZ-ZZML1 %
(MBZ-7ZML9)

N

MBZ-77M16
(RIGHTAH)

ﬁ
Put into carton

(RNARHE )

MBZ-ZZM15
(BOTTOMJES A1)

(FRONTH 1)

One unit §z

(—4#)

Put into ES bag
takes out air

<ﬁi)\ﬁﬁﬁ%EE}i?E£§ Put three unit together
HHhE=) ) (ZHRE—i2)

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
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10 Precautions for Use of LCD Modules

a. Handling Precautions

i. The display panel is made of glass. Do not subject it to a mechanical shock by
dropping it from a high place, etc.

ii. If the display panel is damaged and the liquid crystal substance inside it leaks out, be
sure not to get any in your mouth, if the substance comes into contact with your skin or clothes,
promptly wash it off using soap and water.

iii. Do not apply excessive force to the display surface or the adjoining areas since this
may cause the color tone to vary.

iv. The polarizer covering the display surface of the LCD module is soft and easily
scratched. Handle this polarizer carefully.

V. If the display surface is contaMinated, breathe on the surface and gently wipe it with a
soft dry cloth. If still not completely clear, moisten cloth with one of the following solvents:

— Isopropyl alcohol
— Ethyl alcohol

Solvents other than those mentioned above may damage the polarizer. Especially, do not use the
following:

— Water
— Ketone

— Aromatic solvents

Vi. Do not attempt to disassemble the LCD Module.
Vii. If the logic circuit power is off, do not apply the input signals.
Viii. To prevent destruction of the elements by static electricity, be careful to maintain an

optimum work environment.
10.1.8.1 Be sure to ground the body when handling the LCD Modules.
10.1.8.2 Tools required for assembly, such as soldering irons, must be properly ground.

10.1.8.3 To reduce the amount of static electricity generated, do not conduct assembly and
other work under dry conditions.

10.1.8.4 The LCD Module is coated with a film to protect the display surface. Be care when
peeling off this protective film since static electricity may be generated.

b. Storage precautions

i. When storing the LCD modules, avoid exposure to direct sunlight or to the
light of fluorescent lamps.

ii. The LCD modules should be stored under the storage temperature range. If the LCD
modules will be stored for a long time, the recommend condition is:

Temperature : 0°C ~ 40°C Relatively humidity: <80%
iii. The LCD modules should be stored in the room without acid, alkali and harmful gas.

c. Transportation Precautions

1. The LCD modules should be no falling and violent shocking during transportation, and also
should avoid excessive press, water, damp and sunshine.

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
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