M TIANMA Model No.TMO70RDHG23

MODEL NO. :__ TM070RDHG23
MODEL VERSION: 40
SPEC VERSION: 1.3
ISSUED DATE: __ 2016-11-19

oPreliminary Specification
mFinal Product Specification

Customer :
Approved by Notes
TIANMA Confirmed :
Prepared by Checked by Approved by
Tiantian Zhao Xiaoxing Ding Kevin Kim

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.

Page 1 of 19



M TIANMA Model No.TMO70RDHG23

Table of Contents

S COVEISIBEL ... b bR R R b bt h Rttt r e 1
1 General SPECITICALION .......eiiiiiie e e e e e te et e et e st e e eseeeseeesbeesaeesaeend s e aneeareeasabeneeenenenns 4
2. INPUL/OUEPUL TEIMINGIS ...ttt be et b bbbk 5
3.ADSOIUtE MaXiMUM RALINGS .....vecieiiiieie sttt ettt et et ae e e s be s aesbeeseenbestesbeestesteeneesreenes 7
4. EIECHITICAl CNArACTEITISTICS .....vivieeeeieeiietisi ettt bbb et e sttt ab e b nen e 8
B.THIMING CRAT ..t b bbb eh ek bkt et bt et e bt bbb b b e 10
OO o] Tors | IO o = Tod (=] ] o SR 13
T REIIADIITY TEST ...tttk b ekt b et b bbbt bt et b ettt b b e 16
8. MEChANICAL DIAWING ...ecvviiveciicie ettt ettt e et et e s beesa e besbeesb e teese e tesbeataesaesteaneesreaneas 17
LS 1o 1o 1oAY (=T SR 18
10. Precautions for Use 0f LCD MOUUIES ............couiiiiriiiiiiiiisee e 19

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.

Page 2 of 19



M TIANMA

Model No.TM070RDHG23

Record of Revision

Rev | Issued Date Description Editor
1.0 | 2015-07-15 |Preliminary Specification release Yuntian GUAN
1.1 | 2016-01-19 |Update spec model Yuntian GUAN
1.2 | 2016-06-29 |Update the power current Tiantian Zhao
1.3 | 2016-11-19 |Update spec format Tiantian Zhao

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.

Page 3 of 19



M TIANMA

Model No.TM070RDHG23

1 General Specification

TMO70RDHG23-40 is color active matrix LCD module incorporating amorphous silicon TFT
(Thin Film Transistor). It is composed of a color TFT-LCD panel, driver IC with CABC function, FPC
and a back light unit. This product accords with RoHS environmental criterion.

Item Feature Spec
Size 7 inch
Resolution 800(RGB) x 480
Interface RGB 24 bits
Color Depth 16.7M
Technology Type a-Si
Pixel Pitch 0.1926(H)x0.179(V)
. Pixel Configuration R.G.B. Vertical Stripe
Display spec  hjishiay Mode TM with Normally White
Surface Treatment(Up Polarizer) | Anti-Glare(3H)
Viewing Direction ,
(source IC at 6 o’clock) 12 o'clock
Gray Scale Inversion Direction 6 o'clock
LCM (W x Hx D) 165x100x5.7
Drive IC TFT:HX8264+HX8664
TFT Active Area 154.08x85.92
Mechanical Matching Connection Type HIROSE FH12A-50S-0.5H
Characteristics I £ Numbers 30 LEDs
Weight 150.2g
Electrical Operation temperature -20~70°
Characteristics | Storage temperature -30~80°

Note 1: Viewing direction for best image quality is different from Gray Scale Inversion Direction,
there is a 180 degree shift.
Note 2: Requirements on Environmental Protection: RoHS

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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Model No.TM070RDHG23

2. Input/output Terminals

Matched Connector: HIROSE FH12A-50S-0.5H

PIN | Symbol | I/O | Description Remark
1 VLED+ | P Led anode
2 | VLED+ | P Led anode
3 | VLED- P Led cathode
4 | VLED- P Led cathode
5 GND P Ground
6 |VCOM |P Common voltage input
7 | VCC P Digital power supply
8 MODE | DE/SYNC mode select. H:DE mode, L:SYNC mode
9 DE | Data enable signal, active high to enable data,if not
used,please pull low
10 |vsyne || Vertical sync input:l negative polarity,if not
used,please pull High
1 | usyne | Horizontal sync input, negative polarity,if not
used,please pull High
12 | BY | Blue data (MSB)
13 | B6 | Blue data
14 | B5 | Blue data
15 | B4 | Blue data
16 | B3 | Blue data
17 | B2 | Blue data
18 | B1 | Blue data
19 | BO | Blue data (LSB)
20 | G7 | Green data (MSB)
21 | G6 | Green data
22 | G5 | Green data
23 | G4 | Green data
24 | G3 | Green data
25 | G2 | Green data
26 | G1 | Green data
27 .GO 1 Green data (LSB)
28 | R7 | Red data (MSB)
29 . | R6 | Red data
30 | R5 | Red data
31 | R4 | Red data
32| R3 | Red data
33 | R2 | Red data
34 | R1 | Red data
35 | RO | Red data (LSB)
36 | GND P Ground
37 | DCLK I Clock for input data
38 | GND P Ground
39 | LR | Source left or right sequence control

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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Model No.TM070RDHG23

40 | UD | Gate up or down scan control

41 | VGH P Positive power of TFT

42 | VGL P Negative power of TFT

43 | AVDD P Analog power supply

44 | RESET || Global reset pin

45 | NC NC

46 |VCOM |P Common voltage input
Dithering setting.

47 | DITHB | H: 6bit resolution, L: 8bit resolution

48 | GND P Ground

49 | NC NC

50 | NC NC

Note1: 1/O definition.
[---Input, O---Output, P--- Power/Ground, N--- No connection

Note2:

Scan control input

Scanning direction
ub LR
GND VCC Upto down, left to right
VCC GND Down to up, right to left
GND GND Up to down, right to left
VCC VCC Down to up, left to right

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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Model No.TM070RDHG23

3.Absolute Maximum Ratings

GND=0V
ltem Symbol MIN MAX Unit Remark
Power Voltage VCC -0.3 4.2 V

- Note1
Input voltage Vin 0.3 4.2 vV
Operating Temperature Top -20 70 C
Storage Temperature Tst -30 80 C
-- <95 % Ta<<40°C
_ . -- <85 % 40°C<Ta<50C
e ianve Humidity RH -- <55 % | 50C<Ta<60C
-- <36 % 60°C<Ta<70C
- <24 % 70°C<Ta<80TC
Absolute Humidity AH -- <70 g/m’ Ta>70C

Table 3 Absolute Maximum Ratings

Note1: Input voltage include RO~R7, GO~G7, BO~B7, Doftclk, Hsync, Vsync, Enable, R/L, U/D

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.

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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4 Electrical Characteristics

4.1 .1Driving TFT LCD Panel

Ta=25TC
Item Symbol Min Typ Max Unit Remark
Voltage for logic Voo 300 | 330 | 3.60 Y,
circuit
Analog Supply AVDD 10.1 10.4 10.7
\oltage
Gate On Voltage VGG 14.4 16 17.6 Vv
Gate Off Voltage VEE -7.70 -7.00 -6.30 \%
Common Electrode | ooy | 385 | 395 | 4.05 Y,
Driving Signal
Input |Low Level VIL 0 - 0.3xVCC \%
Signal
\oltage|High Level VIH 0.7xvVCC - VCC \%
Table 4.1 LCD module electrical characteristics
Note1: For different LCM, the value may have a bit of difference.
Note2: To test the current dissipation, use “all Black Pattern”.
4.2 TFT Driving Backlight
Item Symbol | Condition Min Typ Max Unit | Remark
Forward Voltage VLED [r==150mA -- 19.2 204 \Y
Forward Current - - 150 -- mA Note 1
Backlight Power Consumption| WBL [F=150mA -- 2880 -- mW
Life Time IF=150mA | 20000 | 40000 - Hrs Note 3

Note 1: Iris defined for five channels LED. There are total five LED channels in back light
unit.Under LCM operating, the stable forward current should be inputted.

Table 4.2 LED backlight characteristics

Note 2: Optical performance should be evaluated at Ta=25C only.
Note 3: 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.
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Figure 4.2 LED connection of backlight
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4.3 TFT Block Diagram

7” 800RGBx480 2 || |5

T =

Bl HE:

8
Source IC
FPC

F

P

CN1 CN2

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS
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5.Timing Chart

Model No.TM070RDHG23

5.1 TFT-LCD Input Timing
VCC=3.3V, GND=0V, Ta=25C

Parameter Symbol | Min | Typ | Max Unit Remark

DCLK frequency Felk 28 30.0 | 40.0 | MHz

DCLK cycle time Teph 25 333 36 ns

DCLK pulse width Tew 40% | 50% | 60% Teph

VS setup time Tust 8 ns

VS hold time Tvhd 8 - - ns

HS setup time Thst 8 ns

HS hold time Thhd 8 - - ns

Data setup time Tdsu 8 ns Data to DCLK
Data hold time Tdhd 8 - - ns Datato DCLK
DE setup time Tesu 8 - - ns

DE hold time Tend 8 - - ns

Input Clock and Data timing Diagram:

Tcph
P Towl | : Towh ; &
o

CLKIN
. Tdeu éTdhd :
o0 TS TOn ) : :
Data 0% i s X Seons >< >< ¥ >< Last data >_
: 0%
DEN ?rmf Tecu 4 \

S B T S TV WV N

HSD I — | \ PR

Th

)
i
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5.2 Recommended Timing Setting Of TCON

TCON (Embedded In Source IC) Input Timing (DCLK, HS, VS, DE)

VCC=3.3V, GND=0V, Ta=25"C

Parameter Symbol Min Typ Max Unit Remark
DOLK Felk 28 333 40 MHZ
telk 20 30 36 ns
th 862 1056 1200 telk
thd 800 800 800 telk
HSD thpw 1 40 telk
tho 46 46 46 telk
thfp 16 210 354 telk
ty 510 525 650 th
tvd 480 480 430 th
VSD tvpw 1 3 20 th
tub 23 23 23 th
tufp 7 22 147 th

Note 1: DE timing refer to HS, VS input timing.

TCON Vertical Input Timing Diagram HV

— tvpw

VS

-

HS

e - NAALUUA-TL—

wip

wh wd

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS
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TCON Horizontal Input Timing Diagram

H pulbe mdﬂ1 (thpw)

Hs_fj [_f

(HV mode )

RO-1 SD@ --------------- D[D
007 DDD lﬂﬂﬂﬂﬂﬂﬂﬂ ------------- D@D{

RO-RY {:DD DCU—
C@@-«- ------------- ------ et
wor (-0 RERERERE—BRE0000E - o

(DE mode)
DE

% % , % ,i
i HBlanking cenb) Active Area (tna) "H front porch ¢hep)
° Total Area ctr) .

5.3 POWER ON/OFF SEQUENCE
: ! VGH

/ \
/. |
I ; H i \-I
/ ' : : AVDD i \
! : 4 ! Lo
/ / L s ! )
/ S | Vee : !

| Y A ; ! | \V —\,
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’ \ - 5 | A
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RGBSignal — 1 : RGB Signel Timing Signél b ; ;
Timing Signal i : S i L A : 5
: o VBL i " ! !
LED BLU : D , : ; :
5 Pl b i LoTe LT3l o
M T - RO S N 5 A O
AR Power ON Sequance AR Fover OFF Sequence g

Note 1: T1>20ms T2220ms, T3=5ms, T4=2100ms, T525ms.

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS
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6. Optical Characteristics
6.1 TFT Optical Characteristics

Model No.TM070RDHG23

Item Symbol| Condition Min Typ Max Unit Remark
0T 50 60 -
, 6B - 60 80 -
View Angles oL CR=10 60 30 — Degree |Note 2
OR 60 80 -
. o Left/right 0°
Contrast Ratio CR 0=0 600 1000 Top/bottom 5°
Response Time Ton 25C - 25 35 ms [note1
Torr Note4
. X 0.261 | 0.311 | 0.361
White 0.278 | 0.328 | 0.378
Red X 0.537 | 0.587 | 0.637
- y Backlightis | 0.301 | 0.351 | 0.401 Note5
Chromaticity Groen X on 0.291 | 0.341 | 0.391 Note1
y 0.534 | 0.584 | 0.634
X 0.099 | 0.149 | 0.199
Blue
y 0.047 | 0.097 | 0.147
Uniformity U 70 80 -- %  [Note1. Note6
NTSC 40 50 - %
. 2
Luminance L 1150 1400 -- cd/m Note7

Test Conditions:
1. Ir= 30mA(one channel), 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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m TIANMA Model No.TM070RDHG23
Note 1: Definition of optical measurement system.
The optical characteristics should be measured in dark room. After 10 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 ~

Field

500mm

TFT-LCD Module
l LCD Panel

1

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 .

MNormal line ®=90°
12 o'clock direction
g=p=0°
]
n'lll & <
EL I,"" I //'
e E__ :L e -
L RN
3 -
“ x‘“‘}-:u ”f’_’/_.-‘ /
s

s -
P $=0"
.~ Active Area //

FPC

- b=270°
6 o'clock direction

Note 3: Definition of contrast ratio
Luminance measured when LCD is on the "White" state

Contrast ratio (CR) Luminance measured when LCD is on the "Black" state
“White state “: The state is that the LCD should drive by Vwhite.
“Black state”: The state is that the LCD should drive by Vblack.
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 (Toge) is the time between photo detector output intensity changed from 10%
to 90%.

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

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

“O

~ L/6 L/3 L/3
M T T

" S _/ ./

= /___\ ,- /\ ‘./_ \-.
N/ \_/ N/

48]

>

T M e
\_/ 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.

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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7.Reliability Test

No Test Item Condition Remarks
High Temperature _ . IEC60068-2-1:2007
1 |operation Ta =+70°C, 240 hours GB2423.2-2008
Low Temperature _ . IEC60068-2-1:2007
2 |operation Ta=-20C, 240 hours GB2423.1-2008
High Temperature _ . IEC60068-2-1:2007
3 |storage Ta =+80°C, 240 hours GB2423.2-2008
Low Temperature _ . IEC60068-2-1:2007
4 Istorage Ta =-30C, 240 hours GB2423.1-2008
High Temperature & | _ . ~no~ . p=ano IEC60068-2-78 :2001
5 |Humidity Storage |12 T60°C » RH=90%, 240 hours GB/T2423.3—2006
s [ThermalShock  |-30°C (30min) ~80°C (30min) Change|Si2y" Wih cOd temperature
(non-operation) Time:5min,100cycle nd with high temperature,
: ’ IEC60068-2-14,GB2423.22
C=150pF ~ R=330(2 .
Air: 8KV Contact:+4KV Eta” with cold temparature,
7 |Esp 5times nd with high temperature,
. D . IEC60068-2-14:1984,GB242
(Environment:15°C~35C, 3992002
30%~60%.86Kpa~106Kpa) '
Frequency range:10~55Hz
Stroke: 1.5mm )
8 |Vibration Test Sweep: 10Hz~55Hz~10Hz IEC61000-4-2:2001
o GB/T17626.2-2006
2 hours for each direction of
X.Y.Z.(6 hours for total)
Half Sine Wave
IEC60068-2-6:1982
9 |Shock Test 1QOG ,6ms,iX,iniZ _ GB/T2423.10-1995
3times for each direction
10 Drop Test(package [Height:60cm, IEC60068-2-32:1990
state) 1corner,3edges,6surfaces GB/T2423.8—1995

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: 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

| JZ m<<‘%+ﬁ REV | DC/EC NUMBER DESCRIPTION DATE |
2 VLED*
3 VLED-
] VLED-
5 GND 165.00C0UTLINE> 1
w VCoM @47 157.08(BEZEL OPENING
Z e @91 156.08CPIL)
a q ot QD 139.68¢ CD VA &
10 VS Q9D 154.08( CD AA)
1 HS
L [T 1 7 =R L
3 6 a8 as @LOD 270030
4 5 9993
3 M w \\\\\\\\\\\\\\\\\\\\\ N gl 3
7 o a =~ ” SEE DETAIL A ” 1 BLU LABEL
8 I = 800 (RAB)*480
5 0 Sg49ay || Viey Dipection | I
20 [ S4=71T 12 Ofclock ]
ol G6 g dg9 L |
o2 G5 SIS | |
S oy o o
e ELERY) | 4
5 = 95 <N !
% ol g W | 0
127/ 0 | lN\wer e e m 1 —
28 R .
29 R6 .
30 RS
ol R4 N
32 R3
33 R2
L34 R 4 L
S RO i
6 GND 3 INSULATION TAPE
7 DCLK &
6 8 GND N 6
39 /R conductive side| stiffener
40 U/ :
i Ve LEE\/’ L 030s00s L
5 Ve SEE DETAIL B
43 AVDD
44 RESET
7 45 NC 11926 W=0.3540.03_P=0.50+0.0 /
I3 Ve 00647 ]
47 DITHB
I - JANEENEE LED_ LED K -
el hC & R|G|B[R|6|B RN
8 = — 3 POS*(50-D=24.5040.05 8
b 25.50£0.07
DETAIL A e DETALL B LED=30Pcs
- SCALE 801 SCALE 51 LED circuit -
NOTES:
1Display Type: a-Si TFT; CONTROL DIMENSION - 2D Rev.| 00
@ 2Backlight: 30-chips LED, 6 series Sparallels; REFERENCE DIMENSION ( ) 3D Rev.| NA ﬂl—l—>zg> @
3Gray Scale Inversion: 6 o'clock; SN
|| 4Matched connectorHIROSE FHI2A-50S-0.5H; APPROVED|  Hy Yinglai | 2015-07-10 |PRODUCT NUMBER | TMO70RDHG23-40 34 ANGLE [-E5-®
S.Source IC: HX8264,Gate IC:HX8664 y
6.General Tolerance: £0.30; CHECKED {oNﬂ@ ﬁ;px,,osm 0150710 PART NAME LCM OUTLINE 7 UNIT mm
()| 7General angle radius: R=100; angeria DRAWING NUMBER YGT1-00 7 SCALE S
8Requirements on environment protection: Q/S0002; DESIGNED | Zuo Xiaochen | 2015-07-10 MATERTAL NUMBER| TMO70RDHG23-40 7 PAGE 1
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9.Packaging Material

No Item Model (Material) Dimensions(mm) Unit Weight(Kg)] Quantity
1 |LCM module TM070RDHG23-40 | 165*100.00*5.70 0.15 50
2 [Partition_1 Corrugated Paper 513*333*215 2.0 1
3. |Anti-Static Bag PE 200*185*0.05 0.01 50
4 |Dust-Proof Bag PE 700*545 0.0600 1
5 [|Partition_2 Corrugated Paper 505*332 0.1 2
6 |Corrugated Bar  |Corrugated Paper 513*148 0.06 4
7 |Crepe Paper Tape 30*10 TBD 50
8 |Dessicant Dessicant 45*35 0.002 8
9 |Carton Corrugated Paper 530*350*250 1.1000 1
10 |LABEL 100*52mm 2000PCS/#% | 0.01 1
11 | Total weight 7.5+5%

L=

@

Use tape to
seal Carton
+
Carten Label

7 100%52mm

.~ Label

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
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10 Precautions for Use of LCD Modules

10.1 Handling Precautions

Model No.TM070RDHG23

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.
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 : 0°C ~ 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.

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
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