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1. General Specification

Item Contents Unit
LCD TYPE TFT/TRANSMISSIVE
MODULE SIZE (W*H*T) 165.00%104.54*6.80 MM
ACTIVE SIZE (W*H) 152.40*%91.44 MM
PIXEL PITCH (W*H) 0.1905*0.1905 MM
NUMBER OF DOTS 800*480
DIVER IC HX8262+HX8678
INTERFACE TYPE 18-BIT RGB
TOP POLARIZER TYPE ANTI-GLARE
RECOMMEND VIEWING DIRECTION 12 O’CLOCK
GRAY SCALE INVERSION DIRECTION 6 O’CLOCK
BACKLIGHT TYPE 24-LED WHITE
TOUCH PANEL TYPE RESISTIVE
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3. Block Diagram
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4. Interface Pin Function

Pin No. Symbol Description
1 GND Power ground
2 GND Power ground
3 NC No connect
4 VCC Power supply
5 VCC Power supply
6 VCC Power supply
7 VCC Power supply
8 NC No connect
9 DE Data Input Enable
10 GND Power ground
11 GND Power ground
12 GND Power ground
13 B5 Blue data
14 B4 Blue data
15 B3 Blue data
16 GND Power ground
17 B2 Blue data
18 B1 Blue data
19 BO Blue data

20 GND Power ground
21 G5 Green data

22 G4 Green data

23 G3 Green data

24 GND Power ground
25 G2 Green data

26 Gl Green data

27 GO Green data

28 GND Power ground
29 R5 Red data

30 R4 Red data

31 R3 Red data

32 GND Power ground
33 R2 Red data

34 R1 Red data

35 RO Red data

36 GND Power ground
37 GND Power ground
38 DCLK Pixel clock signal
39 GND Power ground
40 GND Power ground

Website: www. tslcd. com/www. lcdlem. com
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5. Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Supply voltage for logic VCC -0.3 5
Supply voltage for analog AVDD 6.5 13.5
Power supply VGH -0.3 40 A%
Power supply VGL -20 0.3 \Y
Power supply VGH-VGL - 40 \Y
Supply current (One LED) ILep 30 mA
Operating temperature Top -20 +70 °C
Storage temperature Tst -30 +80 °C
LED Reverse Voltage VR - 1.2 \Y

Note: The absolute maximum rating values of this product are not allowed to be exceeded at any times.

Should a module be used with any of the absolute maximum ratings exceeded, the characteristics
of the module may not be recovered, or in an extreme case, the module may be permanently

destroyed.
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6. Electrical Characteristics

6.1 Input Power

. ., | Applicable
Item Symbol | Min Typ. | Max | Unit Pp1I¢
terminal
Supply Voltage for Analog VCC 3.0 33 3.6 \Y
Supply Voltage for Logic AVDD 10.2 10.4 10.6 \Y
Power supply VGH 16 18 19 A%
Power supply VGL -7 -6 -5 \Y
Power supply VCOM 4.1 4.6 5.1 Vv
0.3DVD
Input Voltage Vi 0 ] D A"
Vig 0.7 DVDD - DVDD
Input leakage Current Iika - - HA
6.2 Backlight Driving Conditions
Value R
. emar
Item Symbol Unit Kk

Min. | Typ. | Max.
Voltage for LED Backlight VF - 9.6 10.8 \ IL =160mA
Current for LED Backlight IL 160 mA
Power Consumption P 1.536 W
LED Life Time 30,000 | 50,000 Hr Note

Note: Brightness to be decreased to 50% of the initial value at ambient temperature TA=25C
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7. Optical Characteristics

SPECIFICATIONS
ITEM SYMBOL | CONDITIONS UNIT | NOTE
MIN | TYP.  MAX
Luminance L IL =160mA 260 330 400 | Cd/m’
Contrast Ratio CR 0=0° 250 400
Ton 5 10
Response Time 25T ms
Torr 11 22
XR 0.542 0.562 0.582
Red
YR 0.330 0.350 0.370
XaG 0.333 0.353 0.373
CIE Green
Yo Viewing normal | 0548 | 0568 | 0.588
Color )
Coordinate Xs angle 0.130 | 0.150 | 0.170
Blue
Ys 0.095 0.115 0.135
Xw 0.278 0.298 0.318
White
Yw 0.291 0.321 0.331
0X+ 65 70
Hor. P
- . 65 70
Viewing CR=10 Degree
Angle 0,. 55 60
Ver.
0, 55 60
Uniformity | Un 70 75 %
10/19
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Note 1: Definition of Viewing Angle 8x and Oy:

Note 2: Definition of contrast ratio CR:

(R= Luminance of white state
Luminance of black state

Note 3: Definition of Response Time(Tr,TT)

»TR+ —>TF4—

100%
90%

Optical
Response

10%

White " Black " White

Note 4: Definition of Luminance
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(DThe Brightness Test Equipment Setup
Field=2° (As measuring “black” image, field=2° is the best testing condition)

BM—-7

50cm

TFT-LCD Panel

RN

%

The center of the screen

(@The Brightness Test Point Setup

I I I }{//6
44%,<\ N /),A%,___
PN VAN i
| | |
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‘ ‘ ‘ |
oo+ |H
| | | H/S
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L/ N N
I I I }{//6
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T —
Unit: mm
- L

Active area
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8. Timing Characteristics

8.1 Power Sequence

Power on
. .
| q WGH
: ] le ."'— B
| ! A7 7 et
| i
=0 N A0 - L (=]
| ‘\.\ A I
} LY 3
| \i
: \"l WaL
L e e -
DVpp—=VGL—AVDD—-VGH—-Data—BIL
Power off
$
[k
! BJL :\
| aoD ; Iy
: DATA \ :5\'-:["“ -: | ~X0mE \
T-al GNp - L ' :
: jime
Fa

B/L—Data—+VGH—AVDD—-VGL—DV;;
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8.2 AC electrical characteristics

_ Spec. -
Parameter Symbol Min Typ. Nax Unit
HS setup time Thst 6 - - ns
HS hold time Thhd G - - ns
VS setup time Tyst 6 - - ne
WS hold time Tvhd 6 - - ns
Data setup time Tasu 6 - - ns
Data hold time Tahd G - - ns
DE setup time Tesu 6 - - ns
Source output settling time Tsr - - 15 Us
Source output loading R RaL - i - K. ohm
Source output loading C Cs. - 60 - pF
8.3 RGB Timing Table
® Sync mode
Spec. s
Parameter Symbol i TYp. Mo Unit
CLK frequency Foew 2993 3326 26549 WHz
CLK period Te= 2 30.06 = ns
CLK pulse duty Town 40 50 60 Yo
HS period Ty 930 1056 1057 Tcen
HS DUISE‘ width Tu,-'.,r'-| 1 128 - Tf_;pH
HS-first horizontal data time Tys STHD[7:0]+88 Tcrn
HS Active Time THA - 800 - TCF'H
VS period 1 490 225 026 Ty
VS pulse width Ty 1 2 - Ty
VS-DE fime Tys STVD[6E:0]+8 TH
VS Active Time Tus - | 480 | - Ty
MNote: (1) Tas+Tra=<TH
® DE mode
Spec. .
Parameter Symbol Min. Typ. Max. Unit
CLK frequency Feen 294 33.26 42 48 NMHz
CLK period Teey - 3008 - ns
CLK pulse duty Teown 40 50 60 %
DE period TEEH+TDEL 1000 1056 1200 TCF‘H
DE pU'SE width TDEH - 800 - T|:|:~H
DE frame blankmg Toes 10 45 110 Toeut ToeL
DE frame width Toe - 480 - ToestToz

Mote: (1)DE frame blanking(Toes; must be the integer of DE perod{Toes+To=L )
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Website:

Spec. .
Parameter Symbol Min Typ. Max Unit
OEV pulse width Toey - 150 - Tepy
CEY pUISE width Tc}w - 133 - TI:F"H
DE(internal)-STV time T, = 4 - Teen
DE(internal)-CKV time T, = 40 - Tepn
DE(internal)-OEY time Ts - 23 - Tcpy
DE(internal)-POL time Ts - 167 - Teru
STV pulse width - - 1 - Ty
8.4 Data input format
e 1 Period (1 Frame) .
Iq Tee i Toes __I
DCLK i
DE U —,. H i _| ! H
DATA[23:0]

1 Harizontal Period
Toer 4 TozL

DCLK

DATA[23:0] L |24 N-2NAIN 1

Walid Data transfer area
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9. Standard Specification for Reliability

9.1 Standard Specification for Reliability of LCD Module

Item Test Conditions Remark
High temperature storage Ta=80°C 240hrs NOTEl, NOTE4
Low temperature storage Ta=-30°C 240hrs NOTE1, NOTE4
High temperature operation Ta=70°C 240hrs NOTE2, NOTE4
Low temperature operation Ta=-20°C 240hrs NOTE2, NOTE4

Operate at high temperature

- +60°C, 90%RH 240hrs NOTE4
and humidity

-20°C/30min~+60°C/30min for a total 100
Thermal Shock cycles, start with cold temperature and end with | NOTE4
high temperature.

Frequency range:10~55HZ
Stroke:1.5mm

Vibration Test Swap:10HZ~55HZ~10HZ

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

Mechanical shock 200G 2ms, ¥X, Y, £Z 3 times for each direction

Random vibration :1.5G*G/HZ from 10-500
HZ,-6dB/Octave from 200-500HZ

of each direction of X.Y. Z

(6 hours for total)

Package vibration test

Height:60cm

Packing drop test 1 corner ,3 edges ,6 surfaces

Air: £4KV 150pF/330Q2 5 times
Contact: £2KV 150pF/330Q 5 time

Electrical Static Discharge

Image Sticking 25°C,60%RH (ref.to Remark(1))/30 minutes

Note 1: Ta is the ambient temperature of samples.

Note 2: Ts is the temperature of panel’s surface.

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.

Note 4: Before cosmetic and function test, the product must have enough recovery time, at least 2 hours at
room temperature.

Remark (1): Switch the image to Grey 127 after displaying the 5%8 chess pattern for
30 minutes, the afterimage disappears within 10 seconds.
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5%8 chess pattern Grayl27

9.2 About Image Sticking
9.2.1 What is Image Sticking?

If you remain a fixed image on LCD Display for a long period of time, you may experience a phenomenon called Image
Sticking. Image Sticking - sometimes also called “image retention” or “ghosting” - is a phenomenon where a faint outline
of a previously displayed image remains visible on the screen when the image is changed. It can occur at variable levels of
intensity depending on the specific image makeup, as well as the amount of time the core image elements are allowed to remain
unchanged on the screen. In POS applications, for example, a button menu which remains fixed, or in which the “frame”
elements (core image) remain fixed and the buttons may change, may be susceptible to image sticking. It is important to note
that if the screen is used exclusively for this application, the user may never notice this phenomenon since the screen never
displays other content. "It is only when an image other than the “retained” image is shown on the screen that this issue

becomes evident. Image sticking is different that the “burn-in” effect commonly associated with phosphor based devices.

9.2.2 What causes Image Sticking?

Image sticking is an intrinsic behavior of LCD displays due to the susceptibility to polarization of the interior
materials (liquid crystals) when used under static, charged conditions (continuously displaying the same image). The
individual liquid crystals in an LCD panel have unique electrical properties. Displaying a fixed pattern - such as the
POS menu described above - over prolonged periods can cause a parasitic charge build-up (polarization) within the
liquid crystals which affects the crystals” optical properties and ultimately prevents the liquid crystal from
returning to its normal, relaxed state when the pattern is finally changed. This effect takes place at a cellular level
within the LCD, and the effect can cause charged crystal alignment at the bottom or top of a crystal cell in the “z”
axis, or even crystal migration to the edges of a cell, again based on their polarity. These conditions can cause image
sticking over an entire area, or at boundaries of distinct color change respectively. In either case, when the liquid
crystals in the pixels and sub-pixels utilized to display the static image are polarized such that they can not return
fully to their “relaxed” state upon deactivation, the result is a faint, visible, retained image on the panel upon
presentation of a new, different image. The actual rate of image retention depends on variation factors such as the
specific image, how long it is displayed unchanged, the temperature within the panel and even the specific panel
brand due to manufacturing differences amongst panel manufacturers.

9.2.3 How to Avoid Image Sticking?

- Try not to operate the LCD with a “fixed” image on the screen for more than 2 hours.

- If you are operating the monitor in an elevated temperature environment and with a displayed image
which is contrary to the recommendations in “For Software Developers” below, image stick can occur
in as little as 30 minutes. Adjust your screen saver settings accordingly.

- Power down the unit during prolonged periods of inactivity such as the hours a store is closed or a shift
during which the piece of equipment isn’t used.

- Use a screensaver with a black or medium gray background that is automatically set to come on if the
device is inactive for more than 5-10 minutes.

- Avoid placing the monitor in poorly ventilated areas or in areas that will create excess heat around the
monitor for software developers.
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- In defining the icons, buttons, or windows in the screen, try to utilize block patterns instead of distinct
lines as borders for dividing the display into distinct areas.

- If it is necessary to display a static image, try to use colors that are symmetric to the middle grey level at
the boundary of two different colors, and slightly shift the borders line once in a while.

- Try to utilize medium gray hues for those areas that will have prolonged display times or remain static as
other menu elements change.

9.2.4 How to Fix the Image Sticking?

Unlike the usually irreversible “burn-in” effects commonly associated with direct view phosphor display devices
such as CRTs, an image retained on an LCD display can be reversed - often to a point of total invisibility.
However, the severity of the underlying causes (as described above) of the image retained on a specific display, as
well as the variation factors (see “For Software Developers” above) under which the retained image was created,
will dictate the final level of retention reversal. One way to erase a retained image on a panel is to run the screen
(monitor “on” )inan “allblack” pattern for 4-6 hours. It is also helpful to do this in an elevated temperature
environment of approximately 35° to 50° C. Again, utilizing a dynamic screen saver with an all black background
during prolonged idle display periods is a good way to avoid image retention issues.

9.2.5 Is Image Sticking Covered by TSD RMA Warranty?

Image sticking is a phenomenon inherent to LCD Display technology itself, and as such, the occurrence of this

“ghosting” effect is considered normal operation by the manufacturers of the LCD display modules which are
integrated into today” s monitor solutions. TSD does not warrant any display against the occurrence of image
sticking. We strongly advise that you follow the operating recommendations listed above to avoid the occurrence of
this phenomenon.

9.3 Others

1. Issues that are not defined in this document shall be discussed and agreed with both parties. (Customer and
supplier)

2. Unless otherwise agreed upon in writing, the criteria shall be applied to both parties. (Customer and supplier)

10 General Precautions
10.1. Safety

® Liquid crystal is poisonous. Do not put it in your mouth. If liquid crystal touches your skin or
clothes, wash it off immediately by using soap and water.

10.2. Handling

® The LCD panel is plate glass. Do not subject the panel to mechanical shock or to excessive force
on its surface.

® The polarizer attached to the display is easily damaged. Please handle it carefully to avoid
scratch or other damages.

® To avoid contamination on the display surface, do not touch the module surface with bare hands.

® Keep a space so that the LCD panels do not touch other components.

® Put cover board such as acrylic board on the surface of LCD panel to protect panel from
damages.

® Transparent electrodes may be disconnected if you use the LCD panel under environmental
conditions where the condensation of dew occurs.
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® Do not leave module in direct sunlight to avoid malfunction of the ICs.

10.3. Static Electricity

® Be sure to ground module before turning on power or operating module.
® Do not apply voltage which exceeds the absolute maximum rating value.

10.4. Storage
® Store the module in a dark room where must keep at 25+10°C and 65%RH or less.

® Do not store the module in surroundings containing organic solvent or corrosive gas.
® Store the module in an anti-electrostatic container or bag.

10.5. Cleaning

® Do not wipe the polarizer with dry cloth. It might cause scratch.
® Only use a soft sloth with IPA to wipe the polarizer, other chemicals might permanent damage to
the polarizer.

11 Packing Method

—-TBD
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