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1.General Description and Features

XTPQ43SN10-02 is a TM (Transmissive) type color active matrix TFT (Thin Film

Transistor) liquid crystal display (LCD) that uses amorphous silicon TFT as a switc

hing device. This model is composed of a TFT-LCD module, a driver circuit and a
back-light unit . The resolution of a 4.3" contains 480RGBx272 dots and can displ
ay up to 16.7M colors. The following table described the features of XTPQ43SN10-

02
LCD Module
Item Specification Unit

Screen Size 4.3inches Diagona
Display Resolution 480RGB(H)x272(V) Dot
Active Area 95.04 (H) x 53.86 (V) mm
Outline Dimension 105.5(W) x 67.2(H) x 2.9 (D) mm
Display Mode Normally white/Transmissive --
Pixel Arrangement RGB-Vertical Stripe -
Display Color 16.7M --
Gray scale inversion Direction 12 o'clock
Viewing Direction 6 o'clock --
Drive IC ST7282T --
Surface luminance 450 cd/m’
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2.Mechanical Information

Item Min. Typ. Max. Unit Note

Horizontal (H) - 105.5 -- mm --

Module Size Vertical (V) - 67.2 - mm (D)
Thickness (T) -- 2.9 -- mm (2)

Weight - N/A -- g -

Note (1) Not include FPC.
Refer to the Outline Dimension for further information.
(2) Back-light unit are included.

3.Electrical Specifications
3.1 Absolute Max. Ratings
3.1.1 Absolute Ratings of Environment
If the operating condition exceeds the following absolute maximum ratings, the TFT LCD module may
be damaged permanently.

(Ta=25+2°C, Vss=GND=0)

Item Symbol Min. Max. Unit Note
Storage temperature Tstg -30 80 °C (1)
Operating temperature Torr -20 70 °C (1,2,3)

Note (1) 95 % RH Max. (40 °C = Ta ). Maximum wet-bulb temperature at 39 °C or less. (Ta > 40 °C)
No condensation.

Note (2) In case of below 0°, the response time of liquid crystal (LC) becomes slower and the color of
panel becomes darker than normal one. Level of retardation depends on temperature,
because of LC's character

Note (3) Only operation is guarantied at operating temperature. Contrast, response time, another display
quality are evaluated at +25°C.
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3.2 Electrical Absolute Rating
3.2.1 TFT-LCD Module

(Voltage Referenced to VSS)

Value
Item Symbol - Unit | Condition
Min. Max.
Digital Power Supply Voltage VDD | VSS-0.3 5.0 \Y --
3.2.2 Back-Light Unit
(Ta=25+2°C)
Item Symbol Min. Max. Unit Note
current I -- 20 mA (1)
voltage Vi -~ 5 \" (1)

Note (1) Permanent damage to the device may occur if maximum values are exceeded or reverse
voltage is loaded. Functional operation should be restricted to the conditions described

under normal operating conditions.
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4 Electrical Characteristics
4.1 TFT-LCD Module (DC Characteristics)

Item Symbol Speclfication Unit
Min Typ. Max
TFT Gate On Voltage VGH - 15 - \'
TFT Gate Off Voltage VGL - -10 - V
VecomH - 4 - vV
TFT Common Electrode Voltage
VecomL - -1 _

Note1: Vcom must be adjusted to optimize display quality: cross talk, contrast ratio and etc.
Note2: VGH is TFT gate on voltage
Note3: VGL is TFT gate off voltage
The storage capacitance structure of this product is Cst(Storage on Common).
The low voltage level of VGL signal must be fluctuated with same phase as Vcom, in case of
Storage on Gate structure.

Noted: Environmental condition: 25°C

Note (1) The specified power consumption is under the conditions at VDD=3.3V , Fy,=60Hz, whereas a
Power dissipation check pattern below is displayed.

Black Pattern / 0 Gray

Active Area
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4.2  Backlight Unit

The back-light system is an edge-lighting type with ten white LEDs (Light Emitting Diode).
(Ta=25+2°C)

Value . o
Item Symbol - Unit Condition
Min. Typ. Max.
LED Voltage VF 14 16.5 19 \
LED Current IF - 40 mA
Power Consumption Ps. - 660 - mwW

Note (1) Where Ir =40A, VE = 16.5V Pg =V x I¢
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5 Input Terminal Pin Assignment

No. Symbol Function Remark
1 LEDK Backlight Cathode
2 LEDA Backlight Anode
3 GND Ground
4 VCC Power source
5 RO Red data signal
6 R1 Red data signal
7 R2 Red data signal
8 R3 Red data signal
9 R4 Red data signal
10 R5 Red data signal
i R6 Red data signal
12 R7 Red data signal
13 GO Green data signal
14 G1 Green data signal
15 G2 Green data signal
16 G3 Green data signal
17 G4 Green data signal
18 G5 Green data signal
19 G6 Green data signal
20 G7 Green data signal
21 BO Blue data signal
22 B1 Blue data signal
23 B2 Blue data signal
24 B3 Blue data signal
25 B4 Blue data signal
26 BS Blue data signal
27 B6 Blue data signal
28 B7 Blue data signal
29 GND Ground
30 CLK Clock signal to sample each data
31 DISP Display on/off signal DISP="H" D.isplay on

DISP="L" Display off

32 Hsync Horizontal synchronizing signal
33 Vsync Vertical synchronizing signal
34 DEN Input data enable control.
35 NC No connection
36 GND Ground

37-40 NC No connection
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6 Optical Characteristics
Light Source: C-light (With Normal Polarizer) Ta=25C
Item Symbol | Condition Min Typ. Max Unit Remark
eT 40 50 -
. 6B _ 60 70 -
View Angles CRz=10 Degree |Note 2
oL 60 70 -
R 60 70 -
Contrast Ratio CR 9=0° 400 | 500 - . [Notef
Note3
T Note1
Response Time N 257 - 25 30 ms
Torr Noted
X 0.260 0.310 0.360
White
y 0.280 0.330 0.380
X 0.540 0.590 0.640
Red 0.300 0.350 0.400
. . . Noteb
Chromaticity Y C-light -
X 0.298 0.348 0.398 Note1
Green
y 0.520 0.570 0.620
X 0.100 0.150 0.200
Blue
y 0.050 0.100 0.150
NTSC - - 45 50 - % Noteb
Transmittance L - 57 6.1 - % Notef
Note7

Test Conditions:

1. The ambient temperature is 25°C.

2. The test systems refer to Note 1 and Note 2.

3. The value of transmittance in this spec is a reference which will be affected by polarizer finally.
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TFT rubbing
direction

Note 1. Definition of optical measurement system.
The optical characteristics should be measured in dark room. After 5 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
ltem Photo detector Field
Contrast Rati
TFT.LCD Module ontras - ? 0 BM-5A 1°
[} | LCD Pane Chromaticity

Note 2: Definition of viewing angle range and measurement system, viewing angle is measured at
the center point of the LCD by CONOSCOPE (ergo-80).

Viewing angle is measured With EWV Polarizer.
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Normal line $=90 et
B=d=0° 12 o'clock direction
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2 rave
®=180° Vs ®=0°
I

s
#
s
s
p

- ©=270°
6 o'clock direction

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

Contrast ratio (CR) =

“White state “:The state is that the LCD should driven by Vwhite.

“Black state”: The state is that the LCD should driven 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 anc
“Black” state. Rise time (Ton) is the time between photo detector output intensity changed from 90
to 10%. And fall time (Torr) is the time between photo detector output intensity changed from 10%

to 90%.

(’ffvhite (TFT OFF) Black (TFT ON) White (TFT OFV

100%

90% ——=—=—

Photo detector output
(Relative value)

Note 5: Definition of color chromaticity (CIE1931)
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7 Interface Timing
Parallel RGB input requirement
(480RGBx272, T,=25°C, VDDIO=1.8V to 3.6V, DVSS= 0V)
Spec. .

Parameter Symbol Min . Max. Unit
Clock cycle [ . 9 15 MHz
Hsync cycle 1/th - 17.14 - KHz
Vsync cycle 1hv - 59.94 - 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 41 41 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 HY
Vertical back porch tvb® 1 2 11 H

Note: (1) Unit: CLK=1/ fok, 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.
tv
Vs
— H —
tvp ‘ tvb 4’| r tvd tuf
I 1
v AL [ARARAR -—— TUUUUUuU
DE U |—| l—l U |—| ___________________ ,H_J_U_\
" i U b U----- i U
DE 7_| l_J L_J L_r‘ .
Dn7-Dn0 invalid X 1st line X 2nd line X 3rd line X X last line X invalid
-7 th -
HS —mM8M8Mm
4‘_ | e
thp N tho ! thd T f
CLK —-———

|

DE

Dn7-Dn0 invalid

1st pixel 2nd pixel

last pixel
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8 Reliability Condition for LCD

No change on display and in operation under the following test condition.
Condition: Unless otherwise specified, tests will be conducted under the following condition.

Temperature: 20+5°C Humidity: 65+5%RH

Tests will be not conducted under functioning state.

No. Parameter Condition Notes

1 High Temperature Operating | 70°C+2°C, 240hrs (Operation state) --
2 Low Temperature Operating | -20°C+2°C, 240hrs (Operation state) --
3 High Temperature Storage 80°C+2°C, 240hrs --
4 Low Temperature Storage -30°C+2°C, 240hrs --
5 | High Temperature and High | 60°C+2°C, 90%, 240hrs

Humidity Operation Test

6 Vibration Test

Total fixed amplitude: 1.5mm
Vibration Frequency: 10~55Hz

One cycle 60 seconds to 3 direction of X, Y, Z each
15 minutes.

7. Drop Test

To be measured after dropping from 60cm high on
the concrete surface in packing state.

Dropping  method  corner
dropping
A corner: once

Edge dropping

B, C, D edge: once
Face dropping

E, F, G face: once

Concrete Surface

Notes: 1. No dew condensation to be observed.

2. The function test shall be conducted after 4 hours storage at the normal temperature and
humidity after removed from the test chamber.

3. Vibration test will be conducted to the product itself without putting | in a container.




Product Specification

Model

Amotec

)]
e..l_
w/
o X
..@.2
Bl o
o
d’
ORI
? O
Bn/_
o
=
V.A
(O]
(a'
(o]
Q@
o
—
=
[0))]
o
I
o
=

ines

| outl

imensiona

9 D

1/1 :39v4 LQIN0IHO iNwva | Wb 133

. b 3wos

@sg Juno) 7 : Jonpoug Ww 1
10 [\ L0T19l0z wva

AL7°00 AY1dSId OFLOWY NIWVIX

1N3LINOJ H1 AJIQOW

NOISY3A

41vqQ

00757 0,20 07870

—auR SN0 SSANMOIHL/AVATO: ININLVAYL AOVAINS dAMVIOd dN'S
NI e ():uotsuaurl] padualsjay'y
PO TR WASOVIO3NE0 01 'V'A 00T Uey], $S9T og PINOYS Baay uadp 9Se) POPUSWILIOOAN'E
(A I — a7 JLIHM OT-LHDITIOVE' 2
407000 TN ONMIA S'OF-HONVYATOL TVHANED'T
JNISSINSNVHL mm_ﬁoz
SHOIQD WGl
H Todfuuns asn I9zZ1IR]0]
outy mcﬁumﬁm E::ME:ﬁ<
J —£00FE0 + 107050 .Mﬁﬁﬂ%iﬁzus‘i.sm
m \m as
] YINIAILS LOYINOD
H (id
(2pows 1opas w)ud ndino oiog [ ogs or
S) 6
(9pow 1ous u)uxd jndu! 0jog qs &
0P _103S ) [oubs y) s 1§ S
a | o £
N G °
uzu»ng H ﬁﬂzss "= Iy
ws | o
g0 | 1§ e -
x| o
OND 114
8 | &
98 LZ
R |
£8 A4 i
) 3 ﬁ |
R I 7 K
n |
2 Ta 7
[
v | u / JNSSINGIVAL
£ 9l S
o fu @ 2 NOILOZI %v,;u; is
oi0p uoalg 19 [ |, --------———+—-—————+1+ 8 5%
(8S1)010p_vaosg 0 £1 §i:
(asn)oiop poy 2 U .
oo pay | 0 o
0100 pay Sy ']
w | 6
8
M L | VLTI
r i K W :
w | v T -
ag [ @ (V¥ Q0% . i3
L zovosz=l (er5)= (o085 =
NOUGROS30 NOUONNS | 108mS | Nig (0 10JC0R05501 +
_M=== | [a310vady 33W0LSN)




Product Specification

Rev. No.| Issued Date. Page.

Amotec Model: XTPQ43SN10-02
A 2016,06,22 | 15/ 19

10 Incoming Inspection Standards
11.1 VISUAL & FUNCTION INSPECTION STANDARD
11.1.1 Inspection conditions

Inspection performed under the following conditions is recommended.
Temperature : 2535C

Humidity:  65%=+10%RH

Viewing Angle : Normal viewing Angle.

Illumination: Single fluorescent lamp (300 to 700Lux)

Viewing distance:30-50cm <
3 SO
/ L Upper
n |I| Dnlarizar
— R
e ) ‘< Bottom alass Uoper Glass

. Bottom Polarizer
Liaht Source

11.1.2 Definition

Zone A

Zone B

/Zone C

Zone A : Effective Viewing Area(Character or Digit can be seen)
Zone B : Viewing Area except Zone A
Zone C : Outside (Zone A+Zone B) which can not be seen after assembly by customer .)
Note:
As a general rule ,visual defects in Zone C can be ignored when it doesn’t effect product function
or appearance after assembly by customer.

11.1.3 Sampling Plan
According to GB/T 2828-2003 ; , normal inspection, Class II
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AQL:

Major defect

Minor defect

0.65

1.5

LCD: Liquid Crystal Display , TP: Touch Panel , LCM: Liquid Crystal Module

No | Items to be inspected

Criteria

Classification of defects

1) No display, Open or miss line
2) Display abnormally, Short

1 Functional defects ) o o
3) Backlight no lighting, abnormal lighting.
4) TP no function Major
2 Missing Missing component
S ) Overall outline dimension beyond the drawing is not
3 Outline dimension
allowed
4 Color tone Color unevenness, refer to limited sample
5 | Soldering appearance | Good soldering , Peeling off is not allowed. Minor

6 LCD/Polarizer/TP

Black/White spot/line, scratch, crack, etc.

11.1.4 Criteria (Visual)

Number Iltems Criteria(mm)
1.0 LCD
Crack/Broken

(1) The edge of LCD broken
X: Length ]
<Inner border line of
Y: Width <3.0mm <T
the seal
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Z: Height
L: Length of
ITO,
T: Height of
LCD
(2)LCD corner broken
X Y Z
<3.0mm <L <T
~3
(3) LCD crack Crack
Not allowed




Product Specification

Rev. No.| Issued Date. Page.
Amotec Model: XTPQ43SN10-02
A 2016,06,22 18 /19
Number Items Criteria (mm)
2.0 Spot defect @ lightdot (LCD/TP/Polarizer black/white spot , light dot, pinhole, dent, stain)
Y Zone Acceptable Qty
Size (mm) A B C
YY
®=<0.10 Ignore
0.10<®<0.15 3( distance =10mm)
Ignore
0.15<®<0.2 1
X
0.2<® 0
O=(X+Y)/2

@Dim spot (LCD/TP/Polarizer dim dot, light leakage. dark spot)

Zone Acceptable Qty
Size (mm) A B C
®<0.1 Ignore
0.1<®<0.2 2( distance = 10mm)
Ignore
0.2<®<0.3 1
®>0.3 0
@ Polarizer accidented spot
Zone Acceptable Qty
Size (mm) A B C
®<0.2 Ignore
0.2<®<0.5 2( distance =10mm) Ignore
@>0.5 0
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Line defect
(LCD/TP Acceptable Qty
; Width(mm) Length(mm)
[Polarizer A B c
black/white
line, scratch, ©=<0.03 Ignore Ignore
stain) 0.03<W=0.05 L<3.0 N=<2 Ignore
0.05<W<0.08 L<2.0 N=<2
0.08<W Define as spot defect
Zone Acceptable Qty
Polarizer Size (mm) A B c
3.0 Bubble d<0 2 lanare
0.2<P<0.4 2(distance =10mm)
Ignore
0.4<D<0.6 1
N A< n
According to IPC-A-610C class II standard . Function defect and missing part are
4.0 SMT
major defect ,the others are minor defect.




