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3. GENERAL DATA
3.1 DISPLAY FEATURES

This module is a 5.7 QVGEA of 4:3 format amorphous silicon TFT.The pixel format is vertical stripe and
sub pixels are aranged as R{red), G{green), Biblue) sequentially. This display is RoHS compliant, and
C0G (chip on glass) technology amd LED backlight are applied on this display

Part Name TX14D24VM1BAA

Module Dimensions 187 (W) mim = 102U0[H) mim 2 82500 mm typ.
LCD Active Area 115.2(W) mm x 85 4{H) mm

Dot Pitch 0. 12(W) mm x HR, G, BYW) x 0_36{H) mm
Resolution 320 x YRGE)W) x 240({H) dots

Color Pixel Arrangement R, G, B Vertical stripe

LCD Type Transrhissie Codor TFT. Mormailly White
Display Type Active Matrix

Mumber of Colors 262k Colors

Backlight 15 LEDs (3 serial x 5)

Weight 188g typ.

Interface C-MOS5; 18-bit RGB; 40 pins

Power Supply Voltage 3.3V for LCD and Backlight

Power Consumption 280mW for LCD; 1030m\W for BIL

Viewing Direcion BT e il e )
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4. ABSOLUTE MAXIMUM RATINGS

ftem Syrribend M. Max. Linit Remarks
Supply Voltage Vo 03 50 v
Ingut Voltage of Logic Vi 02 Ve 4.2 v Note 1
Operating Temperature Top -30 g0 'C Note 2
Storage Temperatmne Tst -30 a0 "G Mobe 2

b,

25°C.

- Operating under high temperature will shorten LED lifetinme.

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

Mote 2 The maxdmum rating is defined as abowve based on the panel surface temperature, which might

be different from ambient temperature after assembling the panel into the application
Moreowver, some temperature-related phenomenon as below needed to be noticed:

- Background color, contrast and response time would be different in temperatures other than
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2. ELECTRICAL CHARACTERISTICS

2.1 LCD CHARACTERISTICS I, =325 %, Vas =0V
ftem SyTrino Ciondition M. Typ. Max. Lini Remarks
Poswer Supply Veoltage Veon - a0 33 E i W -
. "H lewel 0. Ven - Vo
Input Voltage of Logic Vi v Moke 1
L lewed Vs - 0.3Vea

Power Supply Current I Voo Vea=3.3V - 115 130 mA Mote 2
Vsyne Freqguency i - 52 i) iGE Hz -
Hsync Frequency T - 131 15.2 7.7 KHz -
DCLE Frequency j - 485 5.85 710 MHz -

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

MNote 2= An all black check pattern is used when measuring loo, [, is setto 80 Hz

Mote 3: 1.0A fuse is applied in the module for lpe. For display activation and protection purpose, power
supply is recommendead larger than 2.54 to start the display and break fuse once any short
circuit occumed.

3.2 BACKLIGHT CHARACTERISTICS 75
ftem Symbal Condion M. Typ. Max. Linit Remarks
Power Supply Voltage Ve Backlight Uit 3.0 23 36 v Note1
LED Forward Current OV 0R% 2 312 347
; 5 ™ Ar ity mA | Mote?
(Dirm Controd) 3 VDG 1007 duty - 120 132
LED Lifetime - 312mA - 50K, : hes Mote 3

Maote 1: Fig. 5.1 shows the LED backlight circuit. The circuit has 15 LEDs in total and R is 20000 .

Maote 2:Dimming function can be obtained by applying DC voltage or PWM signal from the display
interface CH1. The recommended PWH signal is 1K~10KHz with 3.3V amplitude.

Mote 2: The estimated lfetime is specified as the time to reduce 50% brighitness by applying 60ma. at
25"C.

DIM{CN1:Pin36) | )

{1) DC Voltage OV to 3.3VDC
{2) PDM duty 07 to 100%

_312mA

_ﬁl.

R SR 3R $R § 33V

Fig. 5.1
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6. OPTICAL CHARACTERISTICS

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

- Supplying the signals and voltages defined in the section of electnical charactenistics.

- The backlight unit needs o be tumed on for 30 minutes.
- The ambient temperature is 25°C .

- Im the dark room around 500-1000 b, the eguipment has been set for the measurements as shown in

Fig 8.1.
T, =25%, f, =60HZ Voo - 3.3V
ltem Syrnibod Cizndition Min. Typ. Max. Limit Remarks
Brightness of White - S 360 450 cd/m® Mote 1
Brightness Uniformity - il 0 % Mcte 2
: Lgp= B0mA
Conirast Ratio CR 300 500 Mote 3
Response Time o L . - 45 ms
MTSC Ratio x P L P L - S
= #=0°,CR =10 Lt i
: dx" ¢=180° CR =10 Ei i
Viewing Angle ree Mote 5
. fy #=00°, CR =10 &5 75 e
8y #=270°, CR =10 45 55 -
Red X 0.58 0.83 0.88
i 0.29 034 0.38
X 0.32 0.37 042
Gresn
Codor Y 0.54 0.58 0.64 s
O L ote
Chromaticity Biue X . 0.10 0.15 0.20
Y 0.04 0.04 0.14
_ X 0.2a 0.31 0.38
White:
Y 0.24 0.33 0.38

Mote 1: The brightness is measured from the center point of the panel, PS5 in Fig. 8.2, for the typical

value.

Mote 2= The brightness wuniformity is calculated by the equation as belows

Brightness uniformity =

Min. Brightness

Max. Brightness

X 100%

. which is based on the brightness values of the B points measured by BM-5 as shown in Fig. 6.2

|
Field 1°

Fig. 6.1

Distance @ 500 mm

|LCD panesl
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Fig. 8.2
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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
Brightness of Black

CR=

Mote 4: The definition of response time is shown in Fig. .3, The rising time is the perod from S0%
brightmess to 10% brightness when the data is from white to black. Oppositely, Falling time is
the period from 10% brighiness rising to 20% brightness.

Caia

signal W' hili Black Wbl
100 % T Bicing imes  Fallingtime ] T¢
# 80
i
=
0

Figy . B3

Mote 5 The definition of viewing angle is shown in Fig. 8.4, Angle § is used fo represent viewing
directions, for instance, §=270"means 8 o'clock, and §=0°means 3 o'clock. Moreover, angle
& is used o represent viewing angles from axis £ toward plane XY

The viewing direction of this display s § o'clock, which means that a photograph with gray
scale would not be reversed in color and the brghitness change would be less from this
direction. However, the best contrast peak would be located at 12 o'cock

£ = Viewing angle
# =500
12 o'clock K\

S oty o
X . S
180" \ \ 3 o'clock

8 o'clock

Y |

oy

¥ ¢=2T0"
6 o'dock

g
Fig. 6.4

Mote 8: The color chromaticity is measured from the center point of the pamel, PS5, as shown in Fig. 6.2,
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7. BLOCK DIAGRAM

—( [ 1, 1) {1, 9E0)
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"."-:,'ullagg
Genarabor
5 > (240, 1) {240, 560)
=
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Signals » Source Erlver
DA
W
Ponwar % e
“® Cireuit i LED Backlight

Mote 1: Signals are DCLE, DIM, DE and RGE data bus.
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- RELIABILITY TESTS

Test kem

Condition

High Temperature

1) Cperaing

2} 80

240 hrs

Low Temperature

1) Cperating

2)-30"c

240 hrs

High Temperature

1) Sorage
2) B0

240 hrs

Low Temperature

1) Sorage
2) -30°c

240 hrs

Heat Cydle

1) Operating
%) 20" ~TD"C
3) 35~ 1hr-3hrs

240 hrs

Themal Shock

1} Hon-Cperating
) -35 "0+ BT
305 hr«s 0.5 hr

240 hrs

High Tempemature &
Hurmisdity
[Noted)

1) Operating
Z) 40" & BS%RH
3) Wihout condensation

240 hrs

Vibration 3) 26

1) Non-Cperating
%) 20-.200 Hz

i) X, Y, and £ direclions

1 hr for each direction

Mechanical Shiock 7) 506

1} Non-Operating
2) 10 ms

4] X, ¥ and tZ directions

Once for each direction

ESD

1) Cperating
2) Tip: 200 pF, 2500
3) AIr discharge for glass: + KV

4) Contact dlschange for metal frame: = BXV

1) Glass: B poinks
2) Metal frame: 8 ponis
[ Mizbe=t )

Maote 1: There is no display functionality failure occumed after the reliability tests.

Mote 2- The display is mot guaranteed for use in comosive gas envircnments.

Mote 3: Under the conditicn of high temperature & humidity, if the temperature is higher than 407, the
hurnidity needs to be reduced as Fig. 8.1 shown.

Mote 4: All pins of LCD interface (CH1) have been tested by £ 100V contact discharge of ESD under

non-operating condition.

.

b

n ]
20025 5036 40 4L B0 SR B0 BE TOTE &b

Temperalure Ta (" Ch

Fig. 8.1
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9. LCD INTERFACE

9.1 INTERFACE PIN COMNECTIONS

The display interface connector is FASBIMOHP1 made by JAE (Thickmess: 0.3 0.05mm; Pitch: 0.5+
0.0%mnm } and more details of the connector are shown in the section of outline dimension.

Pin assignment of LCD interface is as below:

Pin Mo.| Signal Function Pin Mo. | Signal Function
Ve | = b
3 W | ey o Loge 73 V.. | GND
4 Vo 24 G2
5 MNC Mo Connection 25 LE] Green Data
i DE Tmming Signal for Data 26 =0
¥ Vs GND i Ves GHD
8 DCLK | Dot Clock 28 R5
a Vi GMD o R4 Red Drata
10 MC Mo Conmection 30 R3
11 Vi GO 31 Vs 5D
12 B5 32 Rl
13 B4 Blue Data 3 R1 Red Diata
14 B3 4 Ri
15 Vs GND 35 MG Mo Conmection
16 B2 i DIM | Moted
17 B1 Blue Data ar MG
18 B0 38 MNC i
10 | V. |GND £ NG [ e

20 =5 Green Data 40 MC

Mote 1:Mormel brightmess: 0V or 0% PAWM duty ; Brighimess Conirol: 0V to 3.3V DC or 09 to 1008
PWM duty.
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92 TIMING CHART
A DE MODE

th = 3BSCLE [1H)

F 3

DE I

i

DCLK Hlﬂ_ﬂ_ _____ H_ H UL L@.@mﬂ_ﬂmm_“

o ASCLH byp b ol
b

thed =32 CLK [Tineth L], F0CLKE bype

JBE 1

rramlid dals

Cieplay daim " bewalid daba

Fig. 8.1

Horizontal Timing

b= FE5H (EQD HE

-

| THilvph |

Tl = ZF40 H Mxadh | BH ityp )

Sk

Irrwalid limes

Diplay lives: -' Irrvmlid limes

UL

as

Fig. 8.2 Vertical Timing
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B. CLOCK AND DATA INPUT TIMING

g Tl TRy
Um E / znuhl,"!_ \ //“ U
o
| Titsa | Tl | : ;
j Tew |
= 3o X X XX
: H 220 REE
Tesy Tehd :
TOS: ..l".."' TS
DE :
Fig. 8.3 Setup & Hold Time
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93 TIME TABLE

The column of timing sets including minimum, typical, and macimum as below are based on the best
optical performiance, frame frequency (Wsync) = G0 Hz to define. If 80 Hz is not the aim to set, 5466
Hz for VWeync is recommended to apply for better performance by other parameter combination as the

definitions in section 5.1.

A DE MODE
ltem Saymnbol M. Typ. Max. Linit
CLK Frequency el 558 585 8.2 M Hz
Harizonkal Display Data thd 320 220 290 i
Cycle Time th 370 335 307
: Diésplay Data ted 4] 240 24
Vestical H
Cycle Time tw 251 253 261
B. CLOCK AND DATA INPUT TIMING
lkem Syl Min. Typ. Max. Linit
Tenh 40 50 80 "
DCLK Tty
Cycle Time Teph 182 171 178
Setup Time Tdsu B -
Data
Hold Time Tdhd B ] -
DE Setup Time Tesu B -
Hold Time Tehd B ]
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94 POWER SEQUENCE

— e Mote1 — 4
VDD 0L.WDO >
=
| ——

Sgnals __ Miame ™

— Mote 2

Fig. 8.4 Power Sequence Timing

Mote 1: In order to avoid any damages, Voo has to be applied before all other signals. The opposite is
true fior power Off wihere Vg has to be remained on wntil all other signals hase been switch off.
The recommended time perod is 1 second. Hot plugging might cawse display damage due to
incomest power sequence, please pay attention on interface connecting before power on.

Mote 2: In order to avoid showing uncompleted pattens in transient state. it is recommended that
switching the backlight on is delayed for 1 second after the signals hawe been applied. The
opposite is true fior power Off where the backlight has to be switched off 1 second before the
signals are remoyed.
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9.5 DATA INPUT for DISPLAY COLOR
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11. APPEARANCE STANDARD

The appearance inspection is performed in a dark rocm around S500~1000 Ix 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. 11.1 The inspection should be performed
within 45° when display is shut down. The inspection should be performed within 5° when display is
[PeCAAPET O

%E E;
2z

WV \\

Fig. 11.1

11.1 THE DEFINITION OF LCD ZONE

LCD panel is divided into 2 areas as shown in Fig. 112 for appearance specification in mext 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 area customers’ housing should be
lazated in.

B == A Metal frams

B zone

Fig. 11.2
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11.2 LCD APPEARANCE SPECIFICATION

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

in Fig. 11.4 and Fig. 11.5.

lem Criteria Applied zone
Length {rmm) Width {mm}) Maximum number | Minirmem space
L=15 w=0.02 Ignored -
i L=15 0.02-=W=01 5 - A
L=15 0.1<=W 0 -
Crent Serious ane is not alowed A
Wrinkles in polarizer Senous one is not alkowed A
Average diameter (mm) Maxirmaem nurniber
: D=0.3 Ignored
R ek 0.3<D=0.8 4 i
06D i}
Filamentous [Line shape)
Length {mm) Width {mm]) Maxirmusm number A
Lz=20 W=15 ]
: L=20 1.5 W 1]
;; g:;; G g . Round (Dot shape) _
3) Dark Spot Average diameter {mm) Ma:ximum member Minimum Space
D=02 kgnored -
02<D-=048 4 - s
0&=D 0 -
Those wiped out easly are acceptable
Areal) Aread Maximum numiber
Bright dot-defect 1 dot 2 dok 3 doit A
S Dark dot-defect 2 dot 3 dot 4 dot (Mite 1)
Bright + Dark point 3 dot 4 dok 5 dot

Mote 1: The Dot-Defect inspection within A zone (active area) would be divided into area {11 {2} as Fig.
11.3 showm.

3

=

Ao

(ot

Fig-11.3
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LED BACKLIGHT APPEARANCE

ltem Criteria Applied zone
Dark Spots Anerage diameter (mim) Mazxirmrem murmibsr
White Spots D=04 Ignored A
Foreign Materals (Spot) 04D Mone
Width [mm) Length {mmj Maxirrem nurmber
Foreign Materials i L=25 i
W=02 A
[Line) g 25l Hone
02<W - Mone
Width (mm) Length {mmj} Maxirmum nurmber
W=01 - Ignored
Scratches : L=11.0 1 A
0.1<W=02 0L T
0.2-W - Mone
L Length | Iqﬁ L s
| | gl . [‘ Average diameter = -
— _—fﬁ;_}ﬁ:% o /
Fig 11.4 Fig 11.5
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12. PRECAUTIONS

12.1 PRECAUTIONS OF ESD

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

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

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 fouch panel, metal frame and polanzer.

2} Please do nof pile the displays in order o avoid any scars l2aving 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 bebeesn terminal pins, and might affect display's
electrical characterstics furthermore.

4} D niot wse any hamiful chemicals such as acefone, tolusne, 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, espedially polanzer.

8} Please 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 196x10" Pa. If the area of
adding pressure is less than 1ex® , the maximum pressure must be less than 1.98M.

12.3 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 perfomance. 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 257 | In high temperature, the color will be shightly dark and blue compared fo 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 nois= is no
bigger than * 100 mh'
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13. DESIGNATION of LOT MARK

1} The lot mark is showing in Fig.13.3. First 4 digits are usad to represent production lot, T represented
made in Taiwan, and the |ast § digits are the seral number.

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

T: Made in Taiwan

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

Senal number

| Week

Month

ear

2} The tables as below are showing what the first 4 digis 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. 13.3.

| TX14D24VM1BAA
3051T (5D)
KOE

MADE IMN TAIWAN

REV: A
123456
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