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1. Revision Recode
Revision Description Date
1.0 Initial Release 2014/7/8
1.1 Change the length of FPC Page 4 of 20 2014/8/8
TP ITO Film change replace to Bk Teto-Light TCF KB
1.2 |type Page 4 of 20 2014/9/5
Change the length of FPC Page 4 of 20
1.3 |Use patented LED 2014/9/12
1.4  |Add the Luminance(Min) page 11 of 20 2014/12/2
1.5 |Change the LCM Luminance page 11 of 20 2014/12/4
1.6 |Add description of the DISP page 5 of 20 2015/5/17
1.7 |Add power on/off sequence page 10 of 20 2015/6/23
Change Operating temperature and Storage temperature
1.8 2015/6/29
Page 4 of 20
Add RTP specification parameter page 3 of 22
Add maximum rating for RTP page 8 of 22
1.9 _ . 2015/9/23
Add electrical characteristics for RTP  page 8 of 22
Add mechanical characteristics for RTP page 8 of 22
2.0 |Add humidity in maximum rating page 7 of 23 2015/10/5
2.1 Add Surface Luminance(Max) Page 12 of 23 2015/11/23
Add LCM BOM list page 4
Change appearance Criterion page 17
Add color filter Chromaticity page 13
2.2 4 2015/11/30
Add newton’s ring standard page 23
Add lot number rules page 26
Add Package Specification page 27
Add module weight page 4
Change LCD Spots defect specification page 17
2.3 N L 2016/2/19
Add reliability test criterion& remark  page 24
Add mura specification page 21
2.4 |Add notes 2016/3/3
Add RTP assembly tolerances page 5
2.5 . 2016/5/10
Change Appearance Criterion page 18
2.6 |Add FOG lot label page 4 2018/7/13
2.7 |Add the backlight voltage min&max value  Page 13 2019/10/14
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Add the structure chart Page 7
Add the response time at -10°C Page 16
Add FOG current Page 12
Add LCD dot type Page 4
Add ESD note at Package Specification  Page 31
Add RTP schematic diagram Page 5
Add the FPC transverse section at drawing  Page 8
Add the backlight current spec page 13
2.8 |Add the notel in Structure chart page 7 2020/1/7
2.9 |Change the label note page 30 2020/5/27
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2. General Description and Features

2.1LCM

The 4.3 inch Module named X043DTLT-59 is a-Si TFT-LCD module, which
is the type of transmissive. It is consisted of TFT-LCD Panel, Driver IC, FPC,
Touch panel and Back-Light unit. Features of this product are listed in the

following table.

NO Item Contents Unit
(1) | Module Outsize 105.5*67.2 *4.0 mm
(2) | LCD Active area 95.04*53.86 mm
(3) | Dot Number 480*3(RGB)*272 /

(4) | Dot size 0.198*0.198 mm
(5) | LCD type TFT Transmissive /

(6) | Display Color 16.7M /

(7) | Viewing direction 6 O’clock
(8) | Backlight Type 10-chip LEDs /

(9) | Power Supply 3.3 (TYP) \%
(10) | Interface FPC 0. 5mm_Pitch 40 pin /
(11) | Interface type RGB interface /
(12) | Module weight 56(TYP) g

LCD dot type:

0.198mm

2mm

0.1¢

0.0225mm
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2.2 RTP
NO Item Contents Unit
(1) | Top Circuit Clear Hard ITOFilm; Thickness: /
0.188mm
(2) | Bottom Circuit Glass; Thickness: 0.7mm /
(3) | Transparency >78% /
(4) | Haze <10% /
(5) | Dimensional Outline | 104.7*64.8 mm
(6) | Viewing Area 98.7*%57.5 mm
(7) | Active Area 96.7*55.5 mm
(8) | Operation force 120(Max) g
(9) | Hardness >3 H
(10) | Capacitance <5 nF
(11) | Resistance(FPC+Ag) | <5 Q

RTP schematic diagram:

1L L L LT ]

A o A ST W A

4321
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2.3 BOM list
Item Model Supplier Production Address
TFT Glass F04302-02D Innolux Taiwan
Polarizer UP:POL43-AAEQ8 longjiashun Shenzhen
DOWN:POL43-ACEQ09
Driver IC HX8257-A01BPD400-C HIMAX Taiwan
FPC FPC-04359-V0 Chaoneng Shenzhen
BLU BLG-04359-V0 Huacai Shenzhen
LED SSWO061FAQ Seoul Korea
Luminous rank:S28H~S29H
Color rank:E25~G2S
Bezel BE-04337-V0 Huacai Shenzhen
Touch panel TP-04359-V1 Raece Huangshi
Insulating tape HS-K225G Huandifu Shenzhen

2.4 Structure chart
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4. Interface Pin Connection

NO | Symbol | Level Description
1 VLED- P Blacklight ground
2 VLED+ P Blacklight anode
3 GND P Power ground
4 VDD P Power voltage
5 RO I
6 R1 I
7 R2 I
8 R3 I
9 = : Red data
10 R5 I
1 R6 I
12 R7 I
13 GO I
14 G2 I
15 Gl I
16 G3 I
17 ca : Green data
18 G5 |
19 G6 I
20 G7 |
21 BO I
22 B1 I
23 B2 I
24 B3 I
= ” : Blue data
26 B5 I
27 B6 I
28 B7 I
29 GND P Power ground
30 CLK I Pixel clock
31 DISP I Display on/off mode control. Internally pulled high.

(a) DISP=L, standby mode.
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(b) DISP=H, normal display mode.

32 HSYNC I Horizontal sync input with negative.Internally pull high

33 VSYNC I Vertical sync input with negative.Internally pull high

34 DE | Input data enable control

35 NC - Not connection

36 GND P Power ground

37 XR -

38 YD -

29 XL - Touch Panel Signal

40 YU -

10
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5. Block Diagram

TFT LCD

A

6. Maximum Rating

6.1 LCM
Item Symbol Rating Unit
Operating temperature Top -20to 70 °C
Storage temperature Tst -30 to 80 °C
Relative humidity (Operating) RH <80%; @60°C -
Relative humidity (Storage) RH <90%; @70°C -
Booster power supply VDD -0.3v~45 \/

11
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6.2 RTP
Item Symbol Rating Unit
Operating temperature Top -20to 70 °C
Storage temperature Tst -30 to 80 °C
Relative humidity (Operating) RH <80%; @60°C -
Relative humidity (Storage) RH <90%; @70°C -
7. Electrical Characteristics
7.1 LCM
Item Symbol |Condition Min. Typ. Max. Unit
Analog power supply VDD - 3.0 3.3 3.6 Vv
0.7*vDD
Logic input Hlevel Vi 0.8*VDD ) vbpb v
signal Voltage L level Vi, ) 0 ) 0.3*vVDD v
0.2*vDD
Logic output H level Von - 0.9*VDD - VDD %
signal Voltage L level AV - 0 - 0.1*vDD \%
FOG current(Black pattern) Idd - - 20 40 mA
7.2RTP
Item Value
Max voltage 5V (DC)
Max current Top layer 35mA
Bottom layer 35mA
Terminal resistance X:350~1050Q2 Y:100~450Q2

Insulation resistance

20MQ or over (DC25V) >20M Q

Linearity

Less than1.5%

Chattering Time

Less than 15ms

12
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8. Backlight Characteristics

Item syb | Min Typ Max | Unit | Condition
Voltage Vf 135 16 17 V | IF=20%2mA
Current IF 16 - 40 mA
Number of LED - 10 pcs -
Life - (50000) hrs -
LED Brand - SEOUL - -

9. Timing Characteristics
9.1 AC Characeristics

Vsynic
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(4B0RGBx272, T, =25°C, VDDIO=1.8V to 3.6V, DVSS= 0V}

Spec. ;

Parameter Symbol Win: TVp. Viax. Unit
Clock cycle fo ! - 9 15 MHz
Hsync cycle 1/th - 17.16 - KHz
Vsync cycle 1/tv - 60 - Hz
Horizontal Signal
Horizontal cycle th 525 525 605 CLK
Horizontal display period thd 480 480 480 CLK
Horizontal front porch thf 2 2 82 CLK
Horizontal pulse width thp™ 2 4 4 CLK
Horizontal back porch thb™® 2 2 41 CLK
Vertical Signal
Vertical cycle tv 285 286 399 H™
Vertical display period tvd 272 272 272 H'"
Vertical front porch tvf 1 2 227 H'"
Vertical pulse width tvp? 1 10 11 H'"
Vertical back porch tvh'® 1 2 11 H'"

Note: (1) Unit: CLK=1/fz.k, H=th,

(2)It is necessary to keep tvp+tvb=12 and thp+thb=43 in sync mode. DE mode is unnecessary

to keep it.

9.2 power on/off sequence
|

VDDIO J
WCl

> >10us
| I{
RESETB |
| |
I.‘—H =10us
5Pl : X SPI accessin%
" 4

]
:1—}4 >{us

nISP

Source

Output invalid Blank data MNormal Display
PAYWMAEN | PWMA enable
PWMBEN PWMB enable:

power on sequence

14
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VDDIO \
\‘IC|
RESETB \
DISP
Y 2/ A% 6 10 11

s N Y — N
Sourcs
Cutput Valid X Blank data >\
PWMAEN ‘
PWMBEN

power off sequence

10. Application Circuit

Please consult our technical department for detail information.

11. Initial Code

Please consult our technical department for detail information.

15
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12. Electro-Optical Characteristics

Item Symbol Condition Min Typ Max | Unit | Note
Transmission  (with pol) T - 6.5 - %
T+ Tr 6 =0° 4
A=0° - 20 30 ms
Response time Ta=25C
T+ Te 6=0°
AE=0° - 100 150 ms
Ta=-10C
Uniformity 8 6 =0° 7
(Five point) WHITE fE=0° ) y ) "
Contrast ratio Cr Ta=25C - 500 p - 35
Surface Luminance Lv 420 500 580 - 37
£ =90° - (45) - deg 6
Viewing angle range q fE =270° - (45) - deg
E=0° - (20) - deg
/£ =180° - (40) - deg
White X 0=06=0° 0.29 0.32 0.35 7
Y 0.31 0.34 0.37
Color filter Red X 0=0b=0° 0.57 0.60 0.63
chromaticity Y 0.34 0.37 0.40
x,y) Green X 0=06=0"° | 034 | 037 0.40
Y 0.53 0.56 0.59
Blue X 0=06=0° 0.12 0.15 0.18
Y 0.07 0.10 0.13

Note 1: Ambient temperature=25C+2C
Note 2: To be measured in the dark room with backlight unit.
Note 3: To be measured at the center area of panel with a viewing cone of 1 by Topcon
luminance meter BM-7A, after 10 minutes operation (module).

16
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50cm |

Note 4: Definition of response time:

The output signals of photo detector are measured when the input signals are
changed from “black” to “white” (rising time) and from “white” to “black” (falling
time), respectively. The response time is defined as the time interval between the 10%
and 90% of amplitudes.

Refer to figure as below.

F 3

100%
90%

asuodsal [eondo

10%

0%

Note 5. Definition of contrast ratio:
Contrast ratio is calculated with the following formula:

Photo detector output when LCD is at “White” state

Contrast ratio (CR) =
Photo detector output when LCD is at “Black” state

Note 6. Definition of viewing angle

Viewing angle is the angle at which the contrast ratio is greater than 10 for TFT
module. The angles are determined for the horizontal or x axis and the vertical or y axis
with respect to the z axis which is normal to the LCD surface.

17
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Normal:
6 =0° 12 O’clock
&  ¢=180

¢ =270 / » / ¢ =90
9 O’clock / * / 3 O’clock

¢
&=0
6 O’clock

Note 7. Surface luminance is the LCD surface from the surface with all pixels
displaying white. Refer to figure as below.
Measuring method for Contrast ratio, surface luminance, Luminance
uniformity, CIE (x, y) chromaticity

H

<

>\

Active Area

........... OP4O »

A:5mm B:5mm H,V:Active Area
Light spot size ZE=7mm, 500mm distance from the LCD surface to detector lens
measurement instrument is TOPCON’s luminance meter BM-7A
Uniformity definition=[min of 5point/max of 5points]x100%
Lv = Average Surface Luminance with all white pixels (P1, P2, P 3, P4, Ps)

18
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13. Quality Assurance

The customer should check and accept the products of XINLI within
one month after reception. This standard for Quality Assurance should
affirm the quality of LCD products to supply to purchaser by XINLI
Company Limited.

1. Appearance Inspection
(1> Ambient illumination condition need 750lux for visual cosmetic
inspection (300lux for Electrical characteristic functional inspection.)
(2) The distance from eyes to LCD must be 30cm.
(3) Viewing direction must be within 30 degrees to vertical line of LCD

center.
'gpé
EYE EYE
30° 0°
LCD //

L ¥

2. Definition of A zone, B zone and C zone

Active area
[ imm i m i imem e im e . o
i !"_"_"_"_"_"_"_"_"_"_"%:/ Viewing area
1 H H
H | | .
1 H 1
P e
: | A ZONE : ! Edge of LCD
I R S
T 8" ZONE T i /
C ZONE

B ZONE: AZONE and 1/2 BM

19
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3. Appearance Criterion

Items to be .
Item No. . Inspection standard
inspected
3.1 LCD black spots,
white  spots, Defect Type Acceptable QTY
color spots Bright Dots
Dark Dots
Total Bright and 3
Dark Dots
The definition of dot: The size of a defective dot over 1/2 of
whole dot is regarded as one defective dot.
Bright dot: Dots appear bright and unchanged in size in
which LCD panel is displaying under black pattern.
The bright dot defect must be visible through 2% ND filter
Dark dot: Dots appear dark and unchanged in size in which
LCD panel is displaying under pure red, green, blue pattern.
The size of a defective dot less than 1/2 dot is no count
3.2 Spot Defect Define:
(Including:
Black spot, p=(x+y)/2
White spot, X D l
Pinhole, Foreigh | —p 0 «— —
particle, Y
Polarizer dirl) —f
Size ¢ (mm) Acceptable QTY
¢0=0.20 Ignore
0.20=¢=0.30 3
Space between>5mm
0.30<¢ Not allowed

Ignore the spot distance while defect is in spec.
The distance between two spot should be larger than 20mm.

20
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3.3

Line Defect

Define:
(Including:
Black spot, l
White spot, N
Pinhole, Foreigh ro W
particle, L
Polarizer dirl)
Length Width Acceptable QTY | Remark
AA V.A
--- W=0.02 | Ignore Ignore
L=25 0.02< No
W=0.05 more than
3 4 two lines
within
20mm
--= 0.05<W 0 0

Ignore the spot distance while defect is in spec.
The distance between two line should be larger than 20mm.

3.4

Polarizer bubbles | ¢ b pples are visible, judge using black spot specifications, not

easy to find, must check in specify direction.

Acceptable QTY
Size
AA VA
¢=0.20 Ignore Ignore
0.20<9p=0.40 3 5
0.40<¢ 0 0

Ignore the spot distance while defect is in spec.
The distance between two bubble should be larger than
20mm.

21
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35 Mini Electrical | Not accepted under 5% ND filter.
Dot Defect
3.6 Mura Not accepted under 5% ND filter,but a limits sample will be
(Non-uniformity)
allowed.
3.7 FPC Broken Not allowed
Crease Can't see the white crease
3.8 Bezel Rust
oil NG
Broken(Affect the assembly)
3.9 Chipped glass

Symbols:
a: Chip length  b: Chip width c: Chip thickness
t: Glass thickness

1 1TO electrode

a==t
h==0.5mm
c==3.0mm

2 General ,corner portion

22
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a<=t
b<=1.0mm

c<=5.0mm

*Effective width of seal area shall be more than 0. 3mm._

3.10

Cracked glass

The LCD with extensive crack is not acceptable.

3.11

Backlight

elements

1 IHlumination source flickers when lit.
2 Spots or scratches that appear when lit must be judged using
LCD spot, lines and contamination standards.

3 Backlight doesn’t light or color is wrong

3.12

Soldering

1 No unmelted solder paste may be present on the PCB.

2 No cold solder joints, missing solder connections, oxidation
or icicle.

3 No residue or solder balls on PCB.

4 No short circuits in components on PCB.

3.13

General

appearance

1 No oxidation, contamination, curves or, bends on interface
pin (OLB) of TCP.

2 No cracks on interface pin(OLB) of TCP

23
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3 NO contamination, solder residue or solder balls on product.
4 The IC on the TCP may not be damaged, circuits.

5 The residual rosin or tin oil of soldering (component or chip
component) is not burned into brown or black color.

6 Sealant on top of the ITO circuit has not hardened

7 Pin type must match type in specification sheet.

8 LCD pin loose or missing pins.

9 Product packaging must the same as specified on packaging
specification sheet.

10 Product dimension and structure must conform to product

specification sheet.

3.14 Mura

(Non-uniformity)

Not accepted under 5% ND filter,but a limits sample will be

allowed.

3.15 Mura
(Light Leakage)

Extreme light leakage is not acceptable.

14. Mechanical characteristics(RTP)

14. 1 Tapping durability

Using R8mm silicon rubber test on active area center, continue input until pass the criteria.

Condition

Criteria

2mm within active area.

Test force:250gf

Frequency:2times/sec

Test position :any point in each side interval No function fail after 1000K times.

Test jig: Tip R0.8mm Polyacetal pen operation
and R8.0mm silicon rubber,hardness60”

24
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— (Hl:l ive Lll'eil) -_—

—) —0-2

i

2

f

V(active area)

i

14.2 Pen sliding durability

Bmm

silicon rubber hardness 60

condition

criteria

Test area : each side interval 3mm
within active area

Test jig :R 0.8mm polyacetal pen
Input force:250gf
Freauencv:60mm/sec

No function fail after
100K times

1 time means sliding
fromAtoBorBto

ViActive area

1 time

sliding
patt | o

= O

- ™
Polyacetal per

14.3 Operation force: 120g Max(Tip R0.8mm Polyacetal pen

operation and R8mm silicon rubber, interval 2mm within Active

area)

14.4 Impact stress:

Condition

Criteria

Use ¢ 9.0mm stainless steel ball, drop
height=70cm

No function fail and no glass broken.

25




ML D AEBERKERS A

s ) | N | B

Xinli Optronics Co., Ltd

14.5 Surface pressure

condition

criteria

Loading :500gf.
test time :30min,For jig
size: H*V

T .P. larger size than 9inch :
Between 5.5inch-9inch:7cm*5¢cm

Smaller than 5.5inch:3cm*3cm

No inspenction issue* and function fail.

10cm*7cm

*.inspection should be follow product TP inspect spec.

14.6 Newton’s ring:

Film side

ouch panel

of touch panel with lightening. And no character

affected and line distorted.

1. Stripe Newton Rings a. The area of the Newton ring is more than 1/6 area NG
of the touch panel.
b. The area of the Newton ring is less than 1/6 area of OK
the touch panel; and no character affected and line
distorted after touch panel lightening.

2.Liquid Newton Rings a. The area of the Newton ring is more than the 1/9 area | NG
of touch panel without lightening.
b.The area of the Newton ring is less than the 1/9 area OK

26
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15. Reliability Test

This standard reliability test is done only for the first lot of MP products. Customer
and supplier must hold a discussion if other reliability test is requested by customer.

No. Test Item Description Test
Condition Criterion
1 High temperature | Endurance test applying the | 80°C,240 H Brightness
storage high storage temperature should be
for a long time within 70%
2 Low temperature | Endurance test applying the | -30°C ,240H of initial
storage low storage value
temperature for a
long time Operational
3 High temperature | Endurance test applying the | 70°C,240H Function is
operation electric stress under high work
temperature for a long time
4 Low temperature | Endurance test applying the | -20°C ,240H Module
operation electric stress under low appearance
temperature for a long time defects should
5 High temperature | Endurance test applying the | 70°C,90% RH, not happen.
/humidity high temperature and high | 240H
storage humidity storage for a long
time
6 High temperature | Endurance test applying 60°C,80% RH,
/humidity electric stress under high 240H
operation temperature and high
humidity storage for a long
time
7 Temperature Endurance test applying the | -30°C/80°C,
Cycle (Non low 10 cycles
operation) and high temperature cycle
-30°C+— —25°C «— —80°C
30min«——5min«——30min
) one cycle >
8 ESD test To check the product Voltage:+2KV
operating capability after ( Contact

27
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electrostatic environment. | discharge )
Voltage: 4KV
( Air discharge )
9 FPC To check the product after | Pull-plug: 10times
(pull-pluging FPC pull-plugingtest and under normal
test and flexural | flexural test. use;Flexural:radian
test ) =0.38mm 10 times
10 Drop To check the product break | drop
Test(package) or not after dropping from | direction/times:
0.7m. 1.one time each 6
faces
2.0ne time any 3
ridges
3.0one time any 1
corner
Remark:

1.The test samples should be applied to only one test item.

2.Sample size for each test item is 5~10pcs.

3.For Damp Proof Test, Pure water(Resistance > 10M Q) should be used.

4.In case of malfunction defect caused by ESD damage, if it would be recovered to
normal state after resetting, it would be judge as a good part.

Using ionizer(an antistatic blower) is recommended at working area in order to reduce
electro-static voltage.

When removing protection film from LCM panel, peel off the tag slowly

( recommended more than one second) while blowing with ionizer toward the peeling
face to minimize ESD which may damage electrical circuit.

5.EL evaluation should be excepted from reliability test with humidity and
temperature: Some defect such as black spot/blemish can happen by natural chemical
reaction with humidity and Fluorescence EL has.

6.Failure Judgment Criterion: Basic Specification, Electrical Characteristic,
Mechanical Characteristic,Optical Characteristic.

7.Please use automatic switch menu(or roll menu) testing mode when test operating
mode
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16. Precautions for Operation and Storage

1. Precautions for Operation

(1)Since LCD panel made of glass,in order to prevent from glass broken or
color tone change,please do not apply any mechanical shock or impact or
excessive force to it when installing the LCD module.
(2)If LCD panel is broken and liquid crystal substance leaks out and contact your
skin or clothes,please immediately wash it off by using soap and water.
(3)The polarizer on the LCD surface is soft and easily scratched.Please be careful
when handling.
(4)If LCD surface becomes contaminated,please wipe it off gently by using
moisten soft cloth with normal hexane,do not use acetone,ketone,ethanol, alcohol
or water.If there is saliva or water on the LCD surface,please wipe it off
immediately.
(5)When handing LCD module,please be sure that the body and the tools are
properly grounded.And do not touch I/F pins with bare hands or contaminate I/F
pins.
(6)Do not attempt to disassemble or process the LCD module.
(7)LCD module should be used under recommended operating conditions shown
in chapter 6 and 7.
(8)Response time will be extremely slower at lower temperature than at specified
temperature and LCD will show different color when at higher temperature.The
phenomenon will disappear when returning to specified condition.
(9)Foggy dew,moisture condensation or water droplets deposited on surface
and contact terminals will cause polarizer stain or damage,the deteriorated
display quality and electrochemical reaction then leads to the shorter life time
and permanent damage to the module probably.Please pay attention to the
environmental temperature and humidity.

2. Precautions for Storage

(1)Please store LCD module in a dark place,avoid exposure to sunlight,the light
of fluorescent lamp or any ultraviolet ray.
(2)Keep the environment temperature at between 10°Cand 35 °C
and at normal humidity.Avoid high temperature,high humidity or temperature
below 0°C.
(3)That keeps the LCD modules stored in the container shipped from supplier
before using them is recommended.
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(4)Do not leave any article on the LCD module surface for an extended period of

time.

3. Warranty period
Warrants for a period of 12 Months from the shipping data when stored or used

under normal condition.

Lot number rules

X043DTLT-59 by spurt the code to track the product:

X43T59 80116 00001
| Lot

YMMDD

Product model

Note
1. Y: Year,If the production date is 2015, mark "5".

2. MM: Month.
3. DD: Day.
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