M TIANMA

Model No.TM043NDSP01-00

MODEL NO : TMO043NDSPO01
MODEL VERSION: 00

SPEC VERSION : 1.4
ISSUED DATE: 2019-06-12

mPreliminary Specification
oFinal Product Specification

Customer :
Approved by Notes
TIANMA Confirmed :
Prepared by Checked by Approved by
Zhiming Yuan

This technical specification is subjected to change without notice

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.

www. topwaydisplay.com
ST SRR ARIRAS
Shenzhen TOPWAY Techneology CO.,Ltd.

Page 1 of 20



M TIANMA

Model No.TM043NDSP01-00

Table of Contents

TabIE Of CONTENES.......ouiiieiee ettt ettt s et b et et b e st et eneeseneeseneesenenas 2
RECOIA Of REVISION........ocuiiiiiieeceee ettt ettt st se et seete e b et et e s eseeseesesbesbenseneennas 3
1 General SPECITICALIONS........c.ccieuiiiie ettt sttt st a et e ta e b e s teersestesteersenbesres 4
2 INPUL/OUIPUL TEIMUNAIS......c.oioeieeieee e ettt ettt ettt et ereens e ere e e eersereeneenas 5
3 Absolute Maximum RaAtiNGS........cccociiiriiieiiiceeeee ettt es e sb e s 6
4 Electrical CharaCteriStiCs..........cooouiieiiuieiiciieeeeeeeee ettt ettt a s sb e ae v 7
5 TIMING CRAIt...... oottt ettt e te et e et e s s ess e e e kb eseesesse b essessenesaens 9
6  Optical CharaCteriStiCSs.........c.couiiiiiiieeee e sb et be e eba s e e ae s ens e 14
7  Environmental / Reliability TESt.........ooviieee e et 17
8  MeChaniCal DIraWING.........cocveiiiiieieieciectee sttt ettt sb et e b e s teessasbeeteessessasseesnasseseessesaeses 18
O PACKING DIaWING........couiiiieiiiieiieie sttt estesteeteeaess e e et essesseestasseeseessanseeseessabesssessessasseessesensesnsenns 19
10 Precautions for Use Of LCD MOUAUIES...........cooouiiiiiiiieeeee ettt ettt 20

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.

wwnw.topwaydisplay.com Page 2 of 20

T RS RRE AR AT
Shenzhen TOPWAY Technology CO. Ltd.



M TIANMA

Model No.TM043NDSP01-00

Record of Revision

Rev Issued Date Description Editor

1.0 2018-11-28 |Preliminary Specification Release Zhiming yuan

Page6: update Input/Output Terminals.
Page16: update drawing.
Page16: update drawing.
1.2 2019-03-12 |Update Timing Chart. Zhiming Yuan
Update Optical Characteristics.
Update Timing Chart, according ILI6485 spec.

1.1 2019-2-27 Zhiming Yuan

1.3 2019-05-29 Page17: Update Mechanical Drawing. Zhiming Yuan
Update and supplement Timing Chart, according
1.4 2019-06-12 |'-16485 spec. Zhiming Yuan

Page6: Update Absolute Maximum Ratings
---Input voltage and note1

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.

www. topwaydisplay.com
ST SRR ARIRAS
Shenzhen TOPWAY Techneology CO.,Ltd.

Page 3 of 20



M TIANMA

Model No.TM043NDSP01-00

1 General Specifications

Characteristics

With /Without TSP

Feature Spec
Size 4.3 inch
Resolution 480 (RGB) x272
Technology Type a-Si SFT
Pixel Configuration Vertical Stripe
Display Spec. | pixe| pitch(mm) 0.198x0.198
Display Mode SFT
Surface Treatment AG
Viewing Direction Full view
Gray Scale Inversion Direction NA
LCM (W x H x D) (mm) 105.50x67.20%x2.9
Active Area(mm) 95.040x53.856
Mechanical

Without TSP

Matching Connection Type

FH19SC-40S-0.5SH(HIROS)

LED Numbers

10 LEDS

Weight (9) 44.4
Electrical Interface RGB 24bits
ectrica
Characteristics |.C0/or Depth 16.7M
Driver IC ILI6485

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%
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M TIANMA

Model No.TM043NDSP01-00

2 Input/Output Terminals

Matched connector:FH19SC-40S-0.5SH(HIROS)

Pin Symbol /10 Function Remark
N10 . VLED- P Back light cathode
2 VLED+ P Back light anode

3 GND P Ground

4 VDD P Power supply

5 RO I Red Data input

6 R1 I Red Data input

7 R2 I Red Data input

8 R3 I Red Data input

9 R4 I Red Data input
10 R5 I Red Data input
11 R6 I Red Data input
12 R7 I Red Data input
13 GO I Green Data input
14 G1 I Green Data input
15 G2 I Green Data input
16 G3 I Green Data input
17 G4 I Green Data input
18 G5 I Green Data input
19 G6 I Green Data input
20 G7 I Green Data input
21 BO I Blue Data input
22 B1 I Blue Data input
23 B2 I Blue Data input
24 B3 I Blue Data input
25 B4 I Blue Data input
26 B5 I Blue Data input
27 B6 I Blue Data input
28 B7 I Blue Data input
29 GND P Ground
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M TIANMA

Model No.TM043NDSP01-00

30 DCLK I Clock signal; latching data at the rising edge

31 DISP I Display control/standby mode selection, Internal pull low
DISP=" Low” : Standby;
DISP=" High” : Normal display

32 HSYNC I Horizontal sync signal; negative polarity(HDPOL=1)

33 VSYNC I Vertical sync signal; negative polarity(HDPOL=1)

34 DE I Data input enable. Active High to enable the data input
When not used in SYNC mode, user should connect it to

“Low” .

35 NC(EXTC) No connection.
OTP trim function control. Please keep this pin in floating.

36 GND P Ground

37 NC(CS) No connection.
Serial communication chip select, Please keep this pin in
floating.

38 NC(SCL) No connection.
Serial communication clock input, Please keep this pin in
floating.

39 NC(SDA) No connection.
Serial communication data input and output, Please keep this
pin in floating.

40 NC(VPP) No connection.
For OTP, Please keep this pin in floating.

Note1: Please add the FPC connector type and matched one if necessary.
Note2: |——Input, O——OQutput, P——Power/Ground

3 Absolute Maximum Ratings

GND=0V
ltem Symbol MIN MAX Unit Remark
Power Voltage VCC -0.3 4.0 V Note1,(Input

voltage includes
Input voltage ViN -0.3 3.6 \% overshoot 10
voltage.)
Operating Temperature Top -20 70 C
Storage Temperature Tst -30 80 C
- <95 % Ta<40C
\ . - <85 % 40°C <Ta<<50C
NG umidity RH - <55 % | 50C <Ta<60C
- <36 % 60°C <Ta<707C
- <24 % 70C <Ta<80C
Absolute Humidity AH - <70 g/m’ Ta>70"C

Table 3 Absolute Maximum Ratings

Note1: Input voltage include RO~R7, GO~G7, BO~B7, DCLK, HSYNC, VSYNC,DISP, DE.
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M TIANMA

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.

4 Electrical Characteristics

Model No.TM043NDSP01-00

4.1 Driving TFT LCD Panel
Item Symbol MIN TYP MAX Unit | Remark
Supply Voltage VDD 3.0 3.3 3.6 V Note1
Low ViL DGND - 0.3xVVDD \%
Input Signal Voltage Level
PUt =19 9 Hign Vi 0.7xvDD | — VDD |V
Level
Low VoL DGND — DGND+0.4 |V
Output Signal Voltage Level
put =19 9 MHigh Vor VDD-04 | — VDD |V
Level

Note1: The proposed supply voltage is 3.3+0.1V, the typical voltage 3.3V is applied in the test in
Chapter 6 and Chapter 7.

4.2 Backlight Unit

Item Symbol MIN TYP MAX Unit Remark
Forward Current IF -- 40 50 mA 10 LEDs
Forward Current VF -15 16 18 \Y (2 LED
Voltage Serial,5
Backlight Power WsL -- 640 - mW LED
Consumption Parallel)
LED life time -- 30000 - Hrs

Note1: The LED driving condition is defied for each LED module (5 LED Serial,2 LED Parallel).
Note2: Under LCM operating, the stable forward current should be inputted. And forward voltage is
for reference only.

Note3: IF is defined for one channel LED. Optical performance should be evaluated at Ta=25C 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% initial brightness. Typical
operating life time is estimated data.

Note4: The LED driving condition is defined for each LED module.

VLED+

I N A Y. 2 b p

Figure 4.2
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M TIANMA

Model No.TM043NDSP01-00

4.3 Block Diagram

LCD Module diagram

LCD Panel E
i R[7:0]. G[7:0]. B[7:0]
i |Source + Gate VC‘SM —
Dr
river O
VSYNC. HSYNC.
4.3 inch DE. DCLK. DISP
480(RGB)"272 —
Grayscale
Manipulation VDD,GND
Voltage DCIDC |
TP(NA) |——m—e—
VLED+. VLED-
BLU e

Odd

Data bus

Control
signal input

Power

Touch Panel
(NC)

BLU

5 Timing Chart

5.1 Clock and Data Input Timing Diagram
Tclk
Towl, ,Tewh, |
DCLK VIL-¢ 1 i \."ILi VIL:
Tdsu_ Tdhd,
DATA \\:lrl:iFirst dala\\';‘lt'§<8econd data>< ><: >< Last data ,
Tdest Tdehd%
g — ;
DE VIL: '
DCLK
. Twst Tvhd :
VSYNC —
vIL Y #
Thhd
HSYNC e Tinw ,
viL X # VIL VLR ic -
Thst—bg -— i
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E TIAN MA Model No.TM043NDSP01-00

5.2 Power ON Sequence

[ ]
H
VDDI, VCI & VCIP E
'
b
RGS Signal NN
N
:
En Synd with Interal Timing > ¢ Syn¢ with Extefnal Timing =2
STBYB (DISP) v
. 1
\
L1l
VCORE /
VQIs Vsep 6.4V (2% or 3xVCIP with
313-0.3= Tt
VSP_DC sizehe
VQls Vsap 6.4V (2x or 3xVCIF with
~3|3-0.3= =i e
VSP_AC St /
1.8V
VDDN_AC/DC J
s 0
H
1]
0
VSN_DC "(-1XVC'Q -4.4V (-2xVCIP wit
IEY-ETENY
0
VSN_AC el Q’C'F) 4.4V (-2xVCIP wit
clampl
VSP_DC- v
I Vo 15V (6xMCIP with clamp)
= MsBD o AN
133ld3= 56.2—0.3 = /S
VGH -0 :
S e “VSN_A(
VGL =
\H -10V (-6xMCIP with clamp)
5.712V
VGMP
0
1.008V
VGSP_AC/DC 5
0
VGMN 3,698V
H
_ Blank
Source Output Output = 0V Black or White Normal
VCOM = oV Output = 0V
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M TIANMA

Model No.TM043NDSP01-00

5.3 Power Off Sequence

VDDL VCI & VCIP

sssapas

RGB Signal i:

=

STBYB (DISP)

Syn

with Extetnal Tm‘ﬁg‘Sync Wi

y

th Internal

Timing >

A

1.8V

VCORE

VCIH

VSP DC

~3.3+

Vsap
0.3=3.0V

VCI-

VSP_AC

~3.34

Vsep
0.3 =3.0V

VDDN_AC/DC

VSN DC

sssssshessssssfsssssssshosssssschacsspassaqphass

VSN_AC

VGH

VGL

VGMP

VCH V.

3 3

03=30V

VGSP_AC/DC

VGMN

Source Qutput

Normal

Blank
Black or White

Outpu

t=0V

VCOM =0V

Option

Qutput =0V
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M TIANMA

Model No.TM043NDSP01-00

5.4 AC Characteristics
AC Electrical Characteristics (VCIP=VCI=VDDI= 3.3V, VSSA= 0V, TA=25°C).

Item [ Symbol [ Min. [ Typ. [ Max. [ Unit [ Conditions

System operation timing

\/Cl power source slew time TPOR - - 20 ms From 0V to 89% VCI

RESX pulse width tRSTW 10 50 - us R=10Kohm, C=1uF

Input/ Output timing

CLK pulse duty Tew 40 50 60 %

Hsync width Thw 2 - - DCLK

Hsync period Th 55 60 65 us

\/sync setup time Tvst 12 - - ns

\Vsync hold time Tvhd 12 - - ns

Hsync setup time Thst 12 - - ns

Hsync hold time Thhd 12 - - ns

Data setup time Tdsu 12 - - ns

Data hold time Tdhd 12 - - ns

DE setup time Tdest 10 - - ns

DE setup time Tdehd 10 - - ns

SD output stable time Tst - - 12 us D SR e
Loading = 6.8k+28.2pF.

GD output rise and fall time Tgst - - 6 ns Ouip sclied Bt s),
Loading = 4.7k+29 8pF

5.5 SYNC Mode Timing Diagram

VSYNC
(VDPOL=0)

Tv

VSYNC

(VDPOL=1)

INPUT

Tvbp
V back porch

Display period

DATA
GROUP

Tvdisp
256

HSYNC
(HDPOL=0)

Th

Tvip
V front porch

A A

HSYNC

Thw

(HDPOL=1)

il

!
MUY

=
L %LJ

Py

Thbp
H back porch

Display period

DR[7:0] \X X )l

DG[7:0] ‘r l , Ff-]gxﬁ

Thdisp

>
Thip
H front porch
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M TIANMA

Model No.TM043NDSP01-00

5.6 DE Mode Timing Diagram

VSYNC=L

HSYNC=L

DE i

INPUT

VoW s FAYFAY
DATA LLE e AR
GROUP I(; \ﬁ;ﬂ line | \&‘r\lu‘e \f‘“
_ Th e
HSYNC=L ‘
e iy
. - | = i e
Thbp Thdisp Thip
H back porch Display period H front parch
DE
' e S R ]
SR GG S ek |
W WV Vo) EN AV |
DG[7:0] \ afaja) (o Yo
p I ||I| .']I| J ‘II } |} 3 |I’Il Jl lll_::‘ll_’# 'j \
i\ Iy —1if |“I -III- -II I':l !:H';II
B0 .xl jll fi" Hl.mj"uu."".“.'l I'.l.'h\ll'l'.l':‘l ‘

5.7 SYNC-DE Mode Timing Diagram

VSYNC _I_
oo TTTTTTTTTTUTTTUTUUTTUATT

- > -
Tvbp Tvdisp Tvip

 back porch Display period V frant parch
INPUT £ e
e | e |
GROUP i s e

- Th ¥

. -_—

HSYNC Thw

- MLIW@LUUMMMM‘* LHMLHJM’U_LMUUUU

Thbp Thdisp
H back porch Display period H front porch

DE

R O I O s el |
R O S50 Gee |
% 0 — |
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M TIANMA

5.8 RGB Input Timing Table

Model No.TM043NDSP01-00

480RGB X 272 Resolution Timing Table
ltem Symbol Min. Typ. Max. Unit Remark
DCLK Frequency Felk 8 9 12 MHz
DCLK Period Telk 125 111 83 ns
HSYNC Period Time Th 487 531 598 DCLK
Display Period Thdisp - 480 - DCLK
Back Porch Thbp 3 43 43 DCLK By H_Blanking setting
Front Porch Thfp 4 8 5 DCLK
Pulse Width Thw 2 4 75 DCLK
VSYNC Period Time Tv 276 292 321 H
Display Period Tvdisp - 272 - H
Back Porch Tvbp 2 12 12 H By V_Blanking setting
Front Porch Tvip 2 37 H
Pulse Width Tvw 2 37 H

Note: 1.It is necessary to keep Tvbp =12 and Thbp =43 in sync mode. DE mode is unnecessary to keep it.
2. Thbp+Thfp >=7

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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M TIANMA

6 Optical Characteristics

Model No.TM043NDSP01-00

Item Symbol | Condition| Min Typ Max Unit Remark
oT 70 80 -
6B 70 80 -
View Angles CR=10 Degree |Note2,3
oL 70 80 -
BR 70 80 -
Contrast Ratio CR 0=0° 600 800 - Note 3
Ton
Response Time 25C - 20 30 ms |Note 4
Torr
X 0.303
White Note 1,5
y 0.320
X 0.588
Red — Note 1,5
y . . .
Chromaticity Backlight is
X on 0.338
Green Note 1,5
y 0.583
X 0.152
Blue Note 1,5
y 0.092
Uniformity U 75 80 - % Note 6
NTSC 45 50 - % Note 5
Luminance L 350 400 - cd/m? |Note 7

Test Conditions:
1. Ir=40 mA, and the ambient temperature is 25C.

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.

www. topwaydisplay.com
ST SRR ARIRAS
Shenzhen TOPWAY Techneology CO.,Ltd.

Page 14 of 20



E TIAN MA Model No.TM043NDSP01-00

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.

ltem Photo detector | Field

Photo detector 7 E
Contrast Ratio

Field
Luminance
SR-3A 1°

Chromaticity

TFT-LCD Module Lum Uniformity
1 LCD Panel P

1 % Response Time BM-7A

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 et
12 o'clock direction
g=p=0"
]
.'III & <
E‘L .u'l; I e
i e 4 -
- a-l: ‘uh # -

®=180° |/ //

=27
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.
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E TIAN MA Model No.TM043NDSP01-00

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 (TorF) is the time between photo detector output intensity changed from 10%
to 90%.

(é\/hite (TFT OFF) Black (TFT ON) White (TFT OFFy

100%
90%

Photo detector output
(Relative value)

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
~| |L/6_ L/3 L/3
T . ™
. \_/ N S
>
N . P 7N iy
& <) N\ \_/
™
>
= /‘_\I . /—n\l i/'_‘\
Nt Rz, N

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.
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Model No.TM043NDSP01-00

7 Environmental / Reliability Test

No Test Item Condition Remarks
High Temperature oo IEC60068-2-1:2007
1 |operation Ta=+707C , 240 hours GB2423.2-2008
Low Temperature Ape IEC60068-2-1:2007
2 |operation Ta=-20C , 240 hours GB2423.1-2008
High Temperature _ , IEC60068-2-1:2007
3 IStorage Ta=+B80C , 240 hours GB2423.2-2008
Low Temperature  ape IEC60068-2-1:2007
4 |storage Ta=-30C , 240 hours GB2423.1-2008
Storage at High .
IEC60068-2-78 :2001
j— ©; 0,
5 |Temperatureand  Ta=+60C , 90% RH 240 hours GB/T2423.3—2006
Humidity
Start with cold
temperature,
6 Thermal Shock -30°C 30min ~+80°C 30min, End with high
(non-operation) Change time: 5min, 20 cycles temperature,
IEC60068-2-14:1984,G
B2423.22-2002
C=150pF,R=330%, 5 point/panel,

7 lEsp Air: +8KV, 5 times; Contact =4KV,5times|/|EC61000-4-2:2001
(Environment:15°C GB/T17626.2-2006
~35C,30%~60%,80Kpa~106Kpa)

Height: 60cm{>10KG); 80cm(<10KG)}; |IEC60068-2-32:1990

8 |Package Drop Test 1corner,3edges,6surfaces GB/T2423.8—1995

oo frequency: 5-20-200HZ
;Z‘t’kage Vibration 55h'0.01-0.01-0.001
Total:0.781g2/HZ x/y/z direction 30min.

Note1: Ts is the temperature of panel’s surface.

Note2: Ta is the ambient temperature of sample.

Note3: Before cosmetic and function test, the product must have enough recovery time, at least 2

hours at room temperature.

Note 4:

cosmetic specification.

In the standard condition,
function. After the reliability test, the product only guarantees operation, but don’t guarantee all

there shall be no practical problem

that may affect the display
of the
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Model No.TM043NDSP01-00

A 7 B 7 C 7 D 7 E 7 F 7 G 7 H 7 I 7 J
HZD, FILAg REV | DC/EC NUMBER DESCRIPTION DATE
2 | VLEDt i i
3 GND Ordinary Trade Secrets
4 | vID
5 RO
6 RL
m mm 105.50+0.30¢ CMqutline
9 R4 295 99.60(Bezel Opening) , 90£0.30
0 | RS 478 95.94(Moudle V.A)
1| Re 2 § 523 95.04AA )
ERG Dy e 5275 W Print Code
13 ] @ !
14|l " N & BY 2l &
i5 1 ce ARNR | [ o LCM Lalel
16 | 63 BN e / XXXXXXXXX
17 | G4 Y g2 g [ !
18 GS m gl = 4 : remove tape
19 3 3 oY 3 480(RGB¥272Dats
20 | 7 mmmw i i i
o1 | B0 KR 7 :
22 | Bl g Z|H i I
23 | B2 g v I
24 B3 0 : 7
25 B4 IS
2 | BS .~ a5 o U
o
27 | B — | - =
28 | B7 |
29 | G\p i g ; TE’
30 DCLK 18.56+050
31 | ISP =
32 | HSYNC 3
33 | VSYNC o g 9
34 | IE £ A 7 5 =
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9 Packing Drawing

: - : Unit :

No Item Model (Material) Dimensions(mm) Weight(Kg) Quantity| Remark
1 |[LCM module TMO43NDSPO1 105.5x67.2x2.9 0.044 TBD
2 |Partition_1 Corrugated Paper | 513x333x106 0.7 2
3. |Anti-Static Bag|PE 175.8x125x0.05 0.0007 | 112 Anti-statig
4 g“St'PrOOf PE 700x530 0.0600 | 1

ag
5 [|Partition_2 Corrugated Paper | 505x332x4.00 0.09 3
6 gg;rugated Corrugated Paper | 513x117x3 004 |8
7 |Carton Corrugated Paper | 530x350x250 1.1000 | 1
8 [Total weight
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E TIAN MA Model No.TM043NDSP01-00

10 Precautions for Use of LCD Modules

10.1 Handling Precautions

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

10.1.2 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.

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

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

10.1.5 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

10.1.6 Do not attempt to disassemble the LCD Module.
10.1.7 If the logic circuit power is off, do not apply the input signals.

10.1.8 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. And ensure bezel is
connected to ground during using.

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.

10.2 Storage precautions

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

10.2.2 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 : 0C ~ 40°C Relatively humidity: <80%
10.2.3 The LCD modules should be stored in the room without acid, alkali and harmful gas.

10.3 Transportation Precautions

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