:::::thrlt:z:::d'l-'he Board™ ___=__'_- A"’ WE 1'®
=  Embedded

SPECIFICATION

KOE

JDI Group

TX16D20VMoBQA

Date: February 2013

www.avhet-embedded.eu



KOE

JDI Group

Kaohsiung Opto-Electronlcs Inc.

FOR MESSRS : DATE : Feb. 8" 2013

CUSTOMER™S ACCEPTANCE SPECIFICATIONS

TX16D20VMSBQA
Contents

Mo, ITEM SHEET Mao. PAGE

1 COVER TBEAPS 27M-TA18020VMEB A1 | 1-1M

z RECORD OF REVISION TBEAPS 2702-TX18020vMbBB A1 | 2-1M

3 GEMERAL DATA TBEAPS 2703-TX18020VMEB A1 | 3-1M

4 ABSOLUTE MAXIMUM RATINGS TEEPS 27M-TX18020VMEB A1 | 4-11

5 ELECTRICAL CHARACTERISTICS TBEAPS 2T05-TX18020VMEB A1 | 5-1M1

g OPTICAL CHARACTERISTICS TBEAPS 2706-TX18D20VMEB A1 | 6-1/2~-212
i BLOCK DIAGRAME TBEARS 2707-TX18D20VMEB A1 | 7-11

a RELIABILITY TESTS TBEAPS 2708-TX18D20VMEB A1 | -1

g LCD INTERFACE TBEPS 270e-TX18020VMEB A1 | B-1/85~6/9
0 | OUTLINE DIMEMSIONS TBEAPS 27 10-TX18020VMEB A1 | 10172202
11 | TOUCH PANEL TBEAPS 27 11-TA18020VMBB A1 | 11-172~212
12 | APPEARAMNCE STANDARD THEAPS 27 12-TX18020VMEB A1 | 12-184--1/4
13 | PRECAUTIONS TBE4PS 2713-TX18020VM5B A1 13-172~212
14 | DESIGMATION OF LOT MARK TBEAPS 27 14-TX18020VMEB A1 | 1411

ACCEFTED BY: PROPOSED BY: lq,/_.{dﬂnffé—‘ﬂ

KAOHSIUNG OPTO-ELECTROMICS INC. SHNE[';_T TBE4PS 2T01-TX16D20VMSB0A-1 PAGE | 1-111

www.avhet-embedded.eu



2. RECORD OF REVISION
DATE SHEET Mo, SUMMARY
KAOHSIUNG OFTO-ELECTRONICS INC. [ SHEET TBE4PS 2T02-TXAGD20VMEBA-1 PAGE | 2-11

www.avhet-embedded.eu



3. GENERAL DATA
3.1 DISPLAY FEATURES

This module is a 8.2 HVGEA of 8:3 format amorphous silicon TFT. The pixel fomnat is vertical stripe and
sub pixels are arranged as R (red), & (green), B (blue) sequentially. This display is FoHS compliant,
C0G [chip on glass) technology amd LED backlight are applied on this display.

Part Mame TX16020VMEBGA

Module Dimensions 173.0{W) mm x TOU0{H) mm x 8.6 (D) mm typ.
LCD Actve Area 148.8{W) mm x 53.78{H) mm

Dot Piitch 0.0775(W) mm x 3 (R.G.B) (W) X0.224 {H) mm
Resolution 840 x JRGBYW) x 240(H) dots

Coolor Pieel Amrangement R. G, B Vertical siripe

LCD Type Transmissive Color TFT, Normally White
Display Type Active Matrx

MNumber of Colors 282k Colors

Backlight 21 LEDs (2 senes x 7T)

Wesght 140g {typ.)

Interface C-MOS; 18-bit RGE; 40 pins

Power Supply Voitage 3.V for LCD; 12V for Backlight

Power Consumphion 0.31 W for LCD; 1.008 W for Backdight
Viewmng Direction Super wide wersion

Touch Panel Resistive type; Film on Glass; 4 wire type; Anti-glare surface

HAQOHSIUMG OPTO-ELECTROMNICS INC.
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4. ABSOLUTE MAXIMUM RATINGS

lterm Symibol Min. Max. Linit Remarks
Supply Violtage Ve 0.3 ] L -
Input Voltage of Logic W, 0.3 Ve #0.3 v Mote 1
Operating Temperatune Top =20 i} "C Mote 2
Storage Temperabure Tst -3 ] " Mote 2
Backlight Input Voltage Vien - 15 L) -

Mote 1: The rating is defined for the signal voltages of the interface such as DCLE, DE, and RGB data
bus.

Mote 2: The maximum rating is defined as above based on the chamber temperature, which might be
different from ambient temperature after assembling the panel into the application. Moreover,
some temperature-related phenomenon as below needed to be noticed:

- Background color, contrast and response time would be different in temperatures cther than
25°C.

- Dperating wunder high temperature will shorten LED lifefime.

KAOHSIUNG OPTO-ELECTRONICS INC. | SHEET 7BB4PS 2704-TX1E020VMEBQA-1 PAGE | 4-1/1
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5. ELECTRICAL CHARACTERISTICS
2.1 LCD CHARACTERISTICS

T =25°C, Vs =0V

lhem Symbol Condition Min. Typ. Max. Lnit Remarks
Power Supply Voltage Ve 3.0 33 16 v -
: “H level 20 Voo
Input Voltage of Logic v v Note 1
' "L levsd Vs 08
eoforHVGA | : 85 105
Power Supply Cument et mA Mote 2
lees For VGA Foise : 105 125
Vsync Frequency ¥ 52 80 88 Hz -
#,. for HVGA 15 15.6 16.2
Hsyne Fi KMz =
SYNETIEUERSY | f, for VGA 24 | 30 30,8
f..., for HUGA 0.8 125 15.2
DCLK Frequency LLx MHz i
..y for VGA 18.4 24 28.8

Mote 1: The rating is defined for the signal voltages of the interface such as DE, DCLE and RGH data

bus.

Mote 2- An all black check pattern is used when measuring lop. [, is set to 60 Hz

Maote 3: 0.4A fuse is applied in the module for lpg. For display activation and protection purpose, power
supply is recommended larger than 1.0A to start the display and break fuse once amy short
circuit cocurmed.

2.2 BACKLIGHT CHARACTERISTICS

T =15 &
ttem Symibal Condition M. Typ. Mazx. Linit Femarks
LED Input Volage Vian Backlight Lnit 11.5 12.0 12.5 L) MNote1
LED Fiorward Current les Backlight Unit 84 25 m#
LED Lifetime - 84 mA 40K hrs Mote 2

Maote 1: Fig. 5.1 shows the LED backlight circuit. The circuit has 21 LEDs in total and R is 28080 .
Mote 2: The estimated lifetime is specified as the time to reduce 50% brightness by applying 84 ma at

25°C.
A A AA
S S L S
l
|
L | X% 7Parallel
O——= I
Vien(+) i
H oA A oA
L of g |
GNDe
Fig. 5.1
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6. OPTICAL CHARACTERISTICS

The optical characterstics are measured based on the conditions as below:

- Supplying the signals and valtages defined in the secfion of electrical charactenistics.
- The backlight unit needs o be tumed on fior 30 minutes.

- The ambi=nt temperature is 25°C .

- Im the dark room around 500~1000 b, the equipment has been set for the measurements as shown in
Fig 8.1.

T, =25 "C.f, =80Hz, Voo = 3.3V

ftem Sy Conditon B Typ. Max. Uit Remarks
Brightness of White - g 20 320 - edim’ Mote 1
Brightness Liniformity - ; P T Mote 2
Contrast Ratio CR b= MA o | am ! Note 3
Response Time Rise + Fall gm0, 6=l - 45 - ms Mote 4
NTSC Ratio = P=0f B =D - i - Yo -
f= ¢=0".CR =10 - 80 -
. ' #=180°",CR =10 - BD -
oy fy #=90°,CR =10 - &0 - 2 el Wi s
fy #=270",CR =10 - ED x
X 0.57 0.g2 0.8v
i i 0.28 0.34 0.39
T X 0.30 0.35 0.40
Culu. : ¥ P 0.55 0.80 0.85 . Mok 6
Chromaticity Biue X 0.08 0.14 0.18
i 0.04 0.08 0.14
: X 0.24 023 0.34
o i 0.8 0.31 0.3a
Mote 1: The brightness is measured from 2 point average value of the panel, P1~P2 in Fig. 8.2, for the
typical value.
Mote 2- The brightness wuniformity is calculated by the equation as belowr,
A ] . Min. Brightress
Brightness uniformity = Max, Brighiness X 100%

., which is based on the brightness values of the B points measured by BM-5 as shown in Fig. 6.2
¥Y=320 ¥=080 Y=1800

Photo deteciorBM-5 Dot(0.0)
LI.I
. P
Field 1"}  Distance : 500 mm *=40 B2y Pi
i %=120 s
: 7 pel Po
| : ILCD panel = P e o
Fig. 6.1
Fig. .2
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Mote 3: The Contrast ratio is measured from the center point of the panel, PS5, and defined as the

following equation:

Brightness of White

CR=

Brightness of Black

Maote 4: The definition of response time is shown in Fig. 6.3, The rising time is the period from S0%
brightness to 10% brightness when the data is from white to black. Oppositely, Falling time is
the perod from 10% brightness rising to 80% brightness.

Data Rk White
signal
100 % ~| Tr | Bisingtime  Fallingfime J 1y |
§ 50
o
0
Fig. 6.3

Mote 5 The definition of viewing angle is shown inm Fig. 8.4, Angle & is used fo represent viewing
directions, for instance, §=270° means G o'dock, and ¢ =0 means 3 o'clodk. Moreowver, angle
& is used fo represent viewing angles from axis Z toward plane XY.
The wiewing direction of this display is 12 o'clock, which means that a photograph with gray
scale would not be reversed in color and the bnghitness change would be less from this
direction. However, the besi confrast peak would be located at 8 o'clock.

Fad

& =Wiewing anghe
=50
12 olclock *
/ _Fd_\'\i\r- o v O
R #=0°
F=180° \ 3 o'clock
9 o'clock
S |
\Vﬁ-mﬂ

% fo'clock

Fig. 5.4

Mote 8: The color chromaticity is measured from the center point of the panel, P5, as shown im Fig. 6.2
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7. BLOCK DIAGRAM

Viem

-+ (1, 1) (1 1520
Vo Power
—b g -
Cincuit .
Gy
i
o G2 HWGA LCD panel
L =1
&=
Sanmnia
2 ".fq_'ull.;_lgu_t
e Genarator
—={ (240 1) (240, 1520
Signals B Source Driver
Touch Panel Signal _.._. Touth Pareel

¥

2N

o

LED Backlight

Mote 1: Signals are DCLK, DE, and RGE data bus.
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8. RELIABILITY TESTS

Test kem Condition

: 1
High Temperature 2% o 340 hrs

1) Cperating
Low Temperature ) -20°c 240 hrs

3 1) Sorage
High Temperature 2 80%c 240 hrs
1) Sorage
Low Temperature 2)-30°c 240 hrs
1) Cperating
Heat Cycle 2] =200 ~T0 240 hrs
3| 3hrs~1hr-3hs
1) Mon-Cperating
Themmal Shock 2] -35 "G e B 240 hrs
3) 0.5 hr+= 0.5 hr
1) Cperating
High Temperature & (2] 410 % & 85%RH
Hurridity F) Wimout condensation
[Moted)
1) Non-Cperating
A~ HE
Vibeation ﬂ oG 1 hir fior each direction
4] X, v, and £ direcions

1) Hon-Cperating

Mechanical Shock i%;zm Once for each direction

4] £X, ¥V and 2 directions
1) Cpesng 1) Glass: D points
i 2) Metal frame: 8 points
3) AIr dscharge for glass: = 8K (Note3) z
4]CﬂﬂaﬂﬂEHEmenHHEElmrmEiEHU

Mote 1: Display funciionalities are inspected under the conditions defimed in the specification after the
refiability tests.

240 hrs

ESD

Maote 2 The display is not guaranteed for use in comosive gas envinonments.

Mote 3: All pins of LCD interface (CMN1) have been tested by = 100V contact dischamge of ESD under
non-opsratimg condition.

Mote 4: Under the condition of high temperature & humidity, if the temperature is higher than 40°C, the
hurnidity needs o be reduced as Fig. 8.1 showrn.

0

a1+ -*'H_
- 70 N
o A
F S X

5 i
-E <40 hhhikh
= 3
Z 20 :
4 10
k= [

20 25 3 3h 40 45 SO 55 60 6% 7D TS
Termperatune Tai"C)
Fig. 8.1
KADHSIUNG OPTO-ELECTRONICS INC. SH%EI_ TBE4PS ZT0E-TX16D20VMEBRA-1 PAGE | 311

www.avhet-embedded.eu



9 LCD INTERFACE
9.1 INTERFACE PIN COMNECTIONS

The display interface connector is FASBIMDOHP1R3000 made by JAE (Thickmess: 0.3 £ 0.05mm; Pitch:
0.5 0.05mm) and more details of the conmector are shown in the section of cutline dimension.

Fin assignment of LCD interface is as below:

Pin Mo.| Signal Function Pin Mp. | Signal Fumction
T T ve I - - o foinnkies
2 Voo Powrer Supply for Logic 7 Ve D
4 Voo 24 &2
& HC Mo Connecton 25 G Green Data
(3] DE Cata Enable 28 =0
) Vs GHD 7 Ve GO
& DCLKE | Dot Clock 28 R&
a Vi GHD X3 R4 Fed Data
10 MC Mo Connecton 30 R3
1 Vs GHD e} | Vies GHD
12 BS 32 R2
13 B4 Blue Data e R Red Data
14 B3 4 R
15 Vs GMD a5 Veom | Common Voltage (Generated by LCM)
16 B2 35 Vs GHD
17 B1i Blue Diata aa X1 Analog Signal Touch Panel
18 B 38 1 Analog Signal Touch Panel
18 WVis GHD D x2 Analog Signal Touch Panel
20 55 Green Data 40 Y2 Analog Signal Touch Panel

The backlight imterface conmnector is BHR-03VE-1 made by JST, and pin assignment of backlight is as

below:
Fin No. |  Signal Lewsd
Vigo# : Power Supply for LED
NC < Mo conmection
3 | Vi : GND
KAOHSIUNG OPTO-ELECTRONICS INC. | HEET | 7pasps syooTxiepaovmsBa1 | PAGE | 218
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92 TIMING CHART
B.2.1 HVGA MODE

th = SO0 CLEK {1H)

.

DE i i
1 2 2 1o hi 750 pon |1 2
ocu [ [[{4E [ U U Tl U LT JHUL
o 110 GLE ftyp.) i thi = 540 CLE {food) [, SCLKiwp)
7 Inwaiid data g s Cusplay data | ‘el datn
R [0:3]
G 03]
B [0:5]
Fig. 2.1 Horzoental Tirmng of HYGA Mode
i.: B = 260 M {60 Hz) .
|
10H By i bad = 240 H [{fend) e
Inwaild W T Display inas invalid lies

= (00— DBEE0E --—---HO0B00---000

Fig. 8.2 Vestical Timing of HVGA Mode
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B.2_2WEA MODE

th = B0 CLK {1H)

DE |

ocue TTUL UM Lo UL LI

E] e AN

thid = B&{1 CLE {faad)

Imsadid cats

Fig. 8.3 Horizonkal Taming of VGEA Mode

b= 500 H {50 Hz)

o I
10H (EFped |.J.a b.ldthlrl.'dDdl 2

Inwalid Bries =

(000 C1B880E— Q00E00—

023 CLOCHK AND DATA INPUT TIMING

DCLE w
Tl
Data 415:{ & RGE Znd RGE >< X lIIIIIlIIIr>< X BAORGE >_

Tahd:
m“; /7 1:'.'1'&
D :

IHmp) o
Diisplary lnas T il lmes |

Fig. 8.4 Vertical Timang of VGA Mode

Toph

|':p.-|h|
=
| a1

=

Tisii T

=]
| e Cal el

il

Fig. 0.5 Setup & Hold Time of Data and DE signal.
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4.3 TIME TABLE
A HVGA MODE
ftem Symbol Condition Min. Tvp. Max Linit
Weync Frequency F 50 &0 it Hz
DCLK Frequency e 0.8 12.5 15.2 MHz
Horizontal Cyce t 766 300 530
Horizontal Valid Data Width | te B40 CLK
i Horizontal Porch With te 126 180 180
Vertical Cycle Y 250 280 270
Vertical Valid Data Width te 240 H
Vertical Porch Width kin 10 20 a0
B. VGA MODE
ftem Symibol Condition Min. Typ. Max Linit
Weync Frequency E 50 £ g4 Hz
DCLK Frequency Ei 184 24 288 MHz
Heorizontal Cycle 1w 750 800 830
Horizontal Valid Data Width | | te 640 CLK
i Horizontal Porch With ke 110 180 100
Vertical Cycle " 400 500 510
Vertical Valid Data Width o 430 H
Vertical Porch Width ke 10 20 a0
C. CLOCK AND DATA INPUT TIMING
ftem Syrinod Min. Typ. Max. Unit
o Setup Time Tds B
Hedd Time Tdhd B i3
OE Setup Time Tesu B -
Hedd Time Tehd B
KAOHSIUNG OPTO-ELECTRONICS INC. | SHEET 7TBB4PS 2700-TX18020VMEBQA-1 PAGE | o4m
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9.4 POWER SEQUENCE

—_—
0.
Voo
l—

Signals P e ™

Backlight T

Fig. 8.8 Power Sequence Timng

Mote 1: In onder to avoid any damages, Voo has to be applied before all other signals. The opposite is
true fior power OFf wihere Vi, has to be remained on until all cther signals have been switch off.
The recommended time period is 1 second. Hot plugging might cause display damage due o
incomest power sequence, please pay attention on interface connecting before power on.

Mote 2: In onder to avoid showing uncompleted pattemns in fransient state. it is recommended that
switching the backlight on i= delayed for 1 second afier the signals hawve been applied. The

opposite is true for power OFF where the backlight has to be swilched off 1 second before the
signals are remowved.

KADHSIUNG OFTO-ELECTRONICS INC. | SHEET | 7Ba4Ps 2700TX18D20vMSBOA-1 | PAGE | 0508
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9.5 DATA INFUT for DISPLAY COLOR

PAGE | 9-8/48
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11. TOUCH PANEL

The type of touch panel used on this display is resistive, analog, 4-wire and film cn glass, and more

characteristics are shown as beloer

11.1 OPERATING COMDITIONS
ftermn Specification Femarks
Operating Violtage VDG -
11.2 ELECTRICAL CHARACTERISTICS
ftem Specihication Remarks
Resistance X1-X2 g30-1810(;
Between Termminal ¥1i-Y2 110-~34011
Insulation Resistance = 20M ¢} rrin. At 25V DC
: : X £1.5% max
L £1.5% max .
Chattering 10ms max. -

Mote 1: The test conditions and equipments of linearty are as balow:

- Matenial of pen: poly-acetal resin
- End shape: R 0.8 mm

- Test force: 100 g
- Pitchi: 10

- Test area is shown in Fig. 11.1

As showwn in Fig. 11.2, applying voltage meter to measure Va, Vb and Wamn, where Va is the masdrmum
voltage in the active area; Vb is the minimum voltage in the active area; Viem is the measured woltage
of point x selected by random. Afterwards, the linearty can be calculated by following equation:

¥
= mim
E [l E
—F-E — —
Test ama ™
2 mm SAivE arda
A Wiwing area
Fig. 111

Linsarity = wx 100 %,

whem Wi is the idea voltage of point =

The method to measure the linearity of -axis is the same as abowve.

Va-T%

Fig. 112

HADHSIUNG OPTO-ELECTRONICS INC.
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11.3 MECHANICAL CHARACTERISTICS

Hermn Specification Remarks
Pen Inpaut Pressure 1.2 max. RO0.8, Polyacetal Pen

Fingesr 1.2 ma. RE.0. Silicon Rubber
Sarface Hardness 2H min. JIS K 5400

11.4 OPTICAL CHARACTERISTICS

Herm Specification Remarks
Transmitance a0% min. -

11.5 SAFETY AND ATTENTIONS
1} Do mot puf heawy shock or stress on the touch pamel.

2} Please use soft coth or absorbent cotton with ethanol to clean the touch panel by gently wiping.
Moreower, please wipe it by horzontal or vertical direction imstead of circling to prevent leawing scars
on the fowch panel's surface.

3} Do not use any harmful chemicals such as acetone, toluene, and isopropyl alcohol to dean the
display's surface.

4} UV proteciion is rercommendead to avoid the possibility of performance degrading wihen touch pamel
is likely applied under UV environiment for & long pencd of time.

KAOHSIUNG OPTO-ELECTRONICS INC. | SHEET | 7B84pPS 2711-TX16020VMSBQA-1 PAGE | 11-22
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12. APPEARANCE STANDARD

The appearance inspection is performed in a dark rocm around 500~1000 1x based on the conditions
as belowr

- The distance between inspector's eyes and display is 30 cm.

- The viewing zone is defined with angle § shown in Fig. 12.1 The inspection should be perfomed
within 45° when display is shut down. The inspection should be performed within 5° when display is
[PeCAAPET O

\\\/\\

Fig. 12.1

12.1 THE DEFINITION OF LCD ZONE

LCD panel is divided into 2 areas as shown in Fig. 12_2 for appearance specification in next section. A
zane is the LCD active area (dot area); B zone is the area betwesn A zone and metal frame.

Im termis of housing design, B zone is the recommended window arsa cusiomers’ housing should be
lazated in.

1 B Matal frame

B rone

Fig. 12.2

KAOHSIUNG OPTO-ELECTRONICS INC. | SHEET TBB4PS 2712-TX16D20VMEB0A-1

MO PAGE | 12-114

www.avhet-embedded.eu



12.2 LCD APPEARANCE SPECIFICATION

The specification as below is defined as the amount of unexpected phenomenon or matenial in different
zones of LCD panel. The definitions of length, width and average diameter using in the table are shown

in Fig. 12.4 and Fig. 12.5.

ltem Criteria Applied zone
Length {rmm) Width | mm) Macimum number  [Minirmem space
L=15 W=0.02 Ignored -
s L=15 0.02=W=01 5 - A
L=15 0.1=W 0 -
Cent Senous ane is not alowed A
¥Wrinkles in polarizer Serious one is not allowed A
Average diameter {mm) Maxirmaem nurniber
: D=0.3 Ignored
Bulbbdes on polarzer 03=D=0.8 3 A
06D i}
Filarmentous {Line shape)
Length {mm) ¥Width {mm]) Maxirmuem number A
Lz20 W=15 ]
: L=20 1.5 W 1]
;; E:;; Materials : ) —
3) Dark Spot Average diameter {mm) Ma:xcmmum member Minimum Space
D=02 kgnored -
02=D-0.8 4 - A
0E=D 0 -
Those wiped cut easilly are acceptable
Areal) Aread) Mairmasm numiber
Bright dot-defect 1 dot 2 dok 3 dioit A
S Dark dot-defect 2 dot 3 dot 4 dot (Mite 1)
Bright + Diark point 3 dot 4 dok 5 diok

Mote 1: The Dot-Defect inspection within A zone (active area) would be divided into area 11 @ as Fig.

123 showmn.

L s L
- il
s anea (D
s drea O
15
Fig- 12.3
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LED BACKLIGHT APPEARANCE

ltem Criteria Applied zone
Dark Spots Anerage diameter [mim) Mazxirmrem nurmibsr
White Spots D=04 lgnored A
Foreign Materals (Spot) 04D Mone
Width {mm) Length {mmj Maxirmem number
Foreign Matenials = L=25 1
{Line) WAl 25<L Nane n
2= - Mone
Width (mm) Length {mmj} Maxirmum nurmber
W=0.1 - Ignored
Scratches L=11.0 1 A
0.1=<W=02 DL e
02=W - Mone

— | ey
st @RS

Fig 12.4 Fig 125
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12.3 TOUCH PANEL APPEARANCE SPECIFICATION

The specification as below is defined by the amount of unexpected material in different zones of touch
panel.

ltern Criberia Applied zone
Widih {mm) Length {mm} Maximum number
W01 - Mot allowed
£l D0z W=D0.05 0<L 4 pos max. e
QD5=W - Ignored
Filarmentous  (Line shape)
Width {mm) Length {mmj} Maxemum number
W=0.10 - A
0L10=W=0.05 J=<L Mot allowed
Fereign Matenals 0.06=W - Ignored
Round (Dot shape)
Average diameter (mm) Maximum member
D=-0.3 Mot allowed A
03=0:-026 3 pos max
0250 Ignored

The limitation of glass flaw cccumed on fowch panel is defined in the table as balow.

ferm Specifications
X £ 50mm
Edge flaw Y £ 1.0mm
Z %= Thickness
X £ 3.0mm
Z % Thickness
Progressive flaw Mot allowed
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13. PRECAUTIONS

13.1 PRECAUTIONS of ESD

1} Before handling the display, please emnsure your body has been connected to ground to awoid amy
damages by ESD. Also, do not towch display's interface directly when assembling.

2} Please remowe the protection film wery slowly before tuming on the display to avoid generating ESDL

12.2 PRECAUTIONS of HANDLING

1} In order o keep the appearance of display in gocd condition; please do not rub any surfaces of the
displays by sharp tools harder tham 3H, especially touch panel, metal frame and polanzer.

2} Please do nof pile the displays in order o avoid any scars l=aving on the display. In order to avoid
any injuries, please pay more attention for the edges of glasses and metal frame, and wear finger
cots to protect yourself and the display before working on it

3} Touching the display area or the terminal pins with bare hamd is prohibited. This is because it will
stain the display area and cause poor insulation bebeesen terminal pins, and might affect display's
electrical characterstics furthermore.

4} D niot wse any hamiful chemicals such as acefone, toluene, and isopropyl alcohol fo clean display's
surfaces.

5} Please wse soft cloth or absorbent cotion with ethanol to dean the display by gently wiping.
Moreover, when wiping the display, please wipe it by horizontal or vertical direction instead of
circling fo prevent leaving scars on the display's surface, especially polanzer.

8} Plzase wipe any unknown liguids immediately such as saliva, water or dew on the display to avoid
color fading or any permanenily damages.

7} Maximum pressure to the surface of the display must be less than 1%6x10° Pa. If the area of
adding pressure is less than 1em”, the maximum pressure must be less than 196N,

13.3 PRECAUTIONS OF OPERATING

1} Please input signals and woltages to the displays according fo the values defined in the seclion of
electrical characteristics to obtain the best perfommance. Amy voltages over than absolute macdmum
rating will cause permamnent damages fo this display. Also, any timing of the signals cut of this
specification would cause unexpected performance.

2} When the display is operating at significant low temperature, the response time will be slower tham it
at 25.C° | In high temperature, the color will be slhightly dark and blue compared o onginal patterm.
However, these are temperature-related phenomenon of LCD and it will mot cause permansnt
damages to the display when used within the operating temperature.

3} The use of screen saver or sleep mode s recommended when static images are likely for long
penods of time. This is to awoid the possibility of image sticking.

4} Spike noise can cause malfunction of the drouit. The recommended limitation of spike noise is no
bigger than * 100 m\.
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13.4 PRECAUTIONS of STORAGE
If the displays are going to be stored for years, please be aware the following notices.

1} Please store the displays in a dark moom to avoid any damages from sunlight and other scurces. of
L light

2} The recommended lomg-term storage temperature is between 10C° ~35C° and 55%~T5% hurmidity
fo avoid causing bubbles bebween polarizer and LCD glasses, and polarizer pesling from LCD
glasses.

3} i would be better to kesp the displays in the comtainer, which is shipped from KOE, and do not
unpack it

4} Please do mot sfick any labels on the display surface for a long tme, especially on the polarizer.
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14. DESIGNATION of LOT MARK

1} The lot mark is showing in Fig.14. 1. First 4 digits are usad to represent production lot, T represented
made in Taiwan, and the |ast § digits are the senal number.

[e][o][3][s][1]

T: Made in Taiwan

[o] [o][2][0] [1][4]

Senal number

Viesk
Month
ear

2} The tables as below are showing what the first 4 digits of kot mark are shorted for.

Year | Mark Month | Mark | Month | Mark Week (Days) |  Mark

203 | 3 1 01 7 07 1nT 1

014 | 4 2 02 g D8 B~14 2

2015 | 5 3 D3 g 0o 15~21 3

2016 | 8 4 D4 10 10 23~28 4

07 | 7 5 05 11 1 29~31 5
8 D& 12 12

3} Except letters | and O, revision number will be shown on lot mark and following letters A to £
4} The kocation of the ot mark is on the back of the display shown in Fig. 14.1.

| TX16020VMSBQA REV: A

| BO35T (5D) 123456

| KOE MADE IN TAIWAN
Fig 14.1

KAOHSIUNG OPTO-ELECTRONICS INC. | Zhice!

TBHPS 27T14-TX1602MMEBA-1

PAGE

141N

www.avhet-embedded.eu




www.avnet-embedded.eu

== AVYNET

AVNET EMBEDDED OFFICES

DENMARK

Avnet Embedded

Avnet Nortec A/S

Ellekaer 9

2730 Herlev

Phone: +45 3678 6250

Fax: +45 3678 6255
denmark@avnet-embedded.eu

FINLAND

Avnet Embedded

Avnet Nortec Oy

Pihatorma 1 B

02240 Espoo

Phone: +358 20 749 9 260
Fax: +358 20 749 9 280
finland@avnet-embedded.eu

FRANCE
Avnet Embedded
Avnet EMG France SA

Parc Club du Moulin a Vent, Bat 10

33, rue du Dr Georges Lévy
69693 Vénissieux Cedex
Phone: +334 7877 1392
Fax: +33 478771397
bron@avnet-embedded.eu

Avnet Embedded

Avnet EMG France SA

14 avenue Carnot

91349 Massy Cedex
Phone: +33 1 64 47 29 29
Fax: +33 1 64 47 99 99
paris@avnet-embedded.eu

Avnet Embedded

Avnet EMG France SA

Les Peupliers Il

35 avenue des Peupliers
35510 Cesson-Sévigné
Phone: + 33299773702
Fax: +33299 773701
rennes@avnet-embedded.eu

GERMANY (AUSTRIA, CZECH REPUBLIC,
HUNGARY, POLAND, SWITZERLAND)
Avnet Embedded

Avnet EMG GmbH

Gruber Strafle 60c

85586 Poing

Phone: +49 8121 775 500

Fax: +49 8121 775 550
poing@avnet-embedded.eu

Avnet Embedded

Avnet EMG GmbH

Lotscher Weg 66

41334 Nettetal

Phone: +49 8121 775 500

Fax: +49 8121 775 550
nettetal@avnet-embedded.eu

ITALY (PORTUGAL, SPAIN)
Avnet Embedded

Avnet EMG Italy SRL

Via Manzoni, 44

20095 Cusano Milanino
Phone: +39 02 660 92 1

Fax: +39 02 660 92 498
milano@avnet-embedded.eu

NETHERLANDS (BELGIUM, LUXEMBOURG)

Avnet Embedded

Avnet B.V.

Takkebijsters 2

4817 BL Breda

Phone: +31 76 5722400

Fax: +31 76 5722404
benelux@avnet-embedded.eu

SWEDEN (NORWAY)

Avnet Embedded

Avnet Nortec AB

Esplanaden 3D

172 67 Sundbyberg

Phone: +46 8 564 725 50

Fax: +46 876001 10
sweden@avnet-embedded.eu

= Embedded

UNITED KINGDOM (IRELAND)
Avnet Embedded

5a Waltham Park

White Waltham

Maidenhead

Berkshire, SL6 3TN

Phone: +44 1628 518900

Fax: +44 1628 518901
uk@avnet-embedded.eu

Alltrademarks and logos are the property of their

respective owners. No guarentee as to the accuracy,

completeness or reliability of any information.
Subject to modifications and amendments.

06/2013



