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General Description and Features

XTPY50SN03-02 is a TM (Transmissive) type color active matrix TFT (Thin Film Transistor) liquid
crystal display (LCD) that uses amorphous silicon TFT as a switching device. This model is
composed of a TFT-LCD module, a driver circuit and a back-light unit . The resolution of a 5"
contains 480RGBx272 dots The following table described the features of XTPY50SN03-02.

1.1 LCD Module

Item Specification Unit
Screen Size 5.0 inches Diagonal
Display Resolution 480 x RGB x 272 Dot
Active Area 110.88 (H) x 62.83 (V) mm
Outline Dimension 120.7(W) x 75.8(H) x 2.7 (D) mm
Display Mode Normally white/Transmissive -
Pixel Arrangement RGB-Stripe --
Surface Treatment Anti-glare (AG) -
Viewing Direction 12 o’clock --
Input Interface Digital -

LED Life

50000 Hours
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2. Mechanical Information
Item Min. Typ. Max. Unit Note
Horizontal (H) - 120.7 - mm -
Module Size Vertical (V) -- 75.8 -- mm (1)
Thickness (T) - 2.7 - 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[12°C, Vss=GND=0)

Item Symbol Min. Max. Unit Note
Storage temperature Tste -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-0.5 5.0 \% -
3.2.2 Back-Light Unit
(Ta=25[]2°C)
Item Symbol Min. Type. Unit Note
current I - 40 mA (1)
voltage Vr - 16 \Y (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 PinAssignment
4-1 LCM PIN

1 VLED- P Power for LED backlight (Cathode)
2 VLED+ P Power for LED backlight (Anode)
3 GND P Power ground
4 VDD P Power supply

5 RO 1 Data bus

6 R1 I Data bus

7 R2 I Data bus

8 R3 I Data bus

9 R4 I Data bus

10 R5 I Data bus

11 R6 I Data bus

12 R7 I Data bus

13 GO I Data bus

14 G1 [ Data bus

15 G2 I Data bus

16 G3 [ Data bus

17 G4 I Data bus

18 G5 [ Data bus

19 G6 [ Data bus
20 G7 I Data bus
21 BO [ Data bus
22 Bl I Data bus
23 B2 I Data bus
24 B3 I Data bus
25 B4 [ Data bus
26 B5 I Data bus
27 B6 [ Data bus
28 B7 I Data bus
29 GND P Power ground
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30 DCLK I Dot clock

31 DISP I Display on/off

32 HSYN I Horizontal signal YNC
33 VSYNC I Vertical signal YNC
34 DE I Data enable

35 NC No connect

36 GND P Power Ground
37 XR I TP pin

38 YD I TP pin

39 XL I | TP pin

40 YU I TP pin
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5 Opration specifiaction
Applicable
Item Symbol Min Typ Max Unit 2 .
terminal
Supply voltage for logic L 3 3.3 3.6 v Vip
Vi -0.3 - 0.2 Vy v
Input voltage .
Vi 0.8V, - V.. v
Input leakage current [P uA
LED Forward voltage V. 3.0 3.2 3.4 V With One LED
Input backlight current Lo - 20 25 mA With One LED
6 Power sequence
Power on:
10mS=T=0mS J frame, 2 frame »id frame 2 frames
_.T;E s
VDD/PVDD —M
vooio — /2
v [ L L U L
STB /
(Serial command)
VGL
VGH
VINT1
‘05'
frame
VINT3 /
VCOM | Output = 0V Normal |
Source output | Output = OV White/Black Normal |
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Power oft:
10mS
T-=0mS
1 frame, : 1 frame: 1 frame: 1 frame_: 1 frame : 1 frame :_ B
VDD/PVDD ™
VDDIO ; AL
voo T U | |
STB ; |
(Serial command) \
VGL
VINTA
VINT3
VCOM | Nomal ] Output = OV |

Source output | Normal White/Black Output = OV
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7 Timing characteristics
Parallel RGB input timign table
Value :
Parameter Symbol Unit
Min. Typ. Max.
DCLK frequency fclk 5 9 12 MHz
VSD period time Tv 277 288 400 H
VSD display area Tvd 272 H
VSD back porch Tvb 3 8 31 H
VSD front porch Tvip 2 8 97 H
HSD period time Th 520 525 800 DCLK
HSD display area Thd 480 DCLK
HSD back porch Thbp 36 40 255 DCLK
HSD front porch Thip 4 5 65 DCLK
Parameters Symbol Min. Typ. Max. Unit Conditions
DCLK frequency Fclk 24 27 30 MHz
DCLK cycle time Telk 83 110 200 ns
DCLK pulse duty Tewh 40 50 60 %
Time from HSD to source output Thso 13 DCLK
Time from HSD to gate output Thgo 27 DCLK
Time from HSD to gate output off Thgz 3 DCLK
Time from HSD to VCOM Thve 12 DCLK
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Data Input Format

Parallel RGB mode data format
HV Mode

HSD % [
ok [T JUHUUU R TU U E LN
orrroy XX X O—COO@@E@E — 8@ OO XD
el (XX X X O@@@SE@E—&E X OO (X
X AL X —COOB@@®E®—&E O X X X0

ok [T =TI
orroy (X X O—COD@@®E—8EX ( "
parol (X X X @S E—&EX _. X
perz0l (X L X o~ COO@@E@EE—&E X O— X

H Back PoechiThbols HAchve AreaiThdh __ HFroni Porch (Thipk
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/— Tension Gauge

Ll

Polyacetal
Stytus(R0.8)

Touch panel

<Measurement of Pen Input>

Note 2: Measurement for surface area.

-Scratch 100,000 times straight line on the film with a stylus change every 20,000

times.
-Force: 250gf.
-Speed: 60mm/sec.
-Stylus: R0.8 polyacetal tip.

Note 3: Pit 1,000,000 times on the film with a R0.8 silicon rubber.

-Force: 250gf.
-Speed: 2times/sec.

Linearity Definition

| P
Va: maximum voltage in the active area of touch panel

Vb: minimum voltage in the active area of touch panel X: random
measuring point

Vxm: actual voltage of Lx point

Vxi: theoretical voltage of Lx point
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Voltage (v)

Va

Vxm
Vxi

Vb

Distance(mm)

Linearity=[|Vx1-Vxm|/(Va-Vb)]*100%

Note: Test

area 1s as follows and operation force is 150gf

2.0mm

2.0mm .
I Active area

Test Area
2.0mm

2.0mm
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8 Optical Specification
SPECIFICATIONS
ITEM SYMBOL| CONDITIONS UNIT NOTE
MIN. | TYP. | MAX
i - 2 - )
Brightness B 200 Cd/w’
Contrast Ratio CR 350 500 - -
Response Time Tr+Tf - 30 ms
Red Xr Viewi mal -- 0.608
— iewing norma 0316
. angle —
. Green | Xe -- 0.305
Ct;)lor Ye 0.556
. Blue XB - 0.135 All left side data
coordinate
YB 0.137 are based on
White | Xw - 0.300 CPT’s product
Yw 0.340 reference only
Hor. 55 65 --
QX +
P 55 65 --
Viewing *- Center Deg
Angle Ver. o CR>=10 45 55 - e
9;, 45 55
Uniformity Un 80 85 %
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Note 1: Definition of viewing angle range
Narmal line
B=0=0°
$=90°
y 12 o’clock direction
r" i
8 (1
i/‘"-—?‘\ . W
e BT ANUR
- I {,
H 2 85 f; }’ /
i -
i =0
i

g Active Are/

$=270°
Fig. 4-1 Definition of viewing angle

®=180° /

!

Note 2: Definition of optical measurement system.
The optical charactenstics should be measured in dartk room. After 30 minutes
operation, the optical properties are measured at the center point of the LCD
screen. (Response time is measured by Photo  detector TOPCON BM-7, other
items are measured by BM-5A/Field of view: 1° /Height: 500mim.)
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9 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: 205[]C Humidity: 65[]5%RH
Tests will be not conducted under functioning state.
No. Parameter Condition Notes
1 High Temperature | 80JC2[]C, 240hrs (Operation state) _
Operating
2 | Low Temperature Operating | -30[JC[J2[]C, 240hrs (Operation state) --
3 High Temperature Storage 80MC[12[]C, 240hrs --
4 Low Temperature Storage -30(]C[J2(]C, 240hrs --
5 | High Temperature and Hig | 60JC2[]C, 90%, 240hrs
h -
Humidity Operation Test
6 | Vibration Test Total fixed amplitude: 1.5mm
Vibration Frequency: 10[J55Hz _
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.
/jF Droppj[)g method cornei
3 \ dropping
g b C A corner: once
‘ e Edge dropping _
B A B, C, D edge: once
Face dropping
l 60cm 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 I in a container.
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10 Incoming Inspection Standards
10.1 VISUAL & FUNCTION INSPECTION STANDARD

Inspection performed under the following conditions is recommended.
Temperature : 25+5°C

Humidity :  65%+10%RH

Viewing Angle : Normal viewing Angle.

Illumination: Single fluorescent lamp (300 to 700Lux)

Viewing distance:30-50cm N

A <A

/ e Upper

I .
" " DPnalarizar

\ Bottom elass Unbper Glass

Bottom Polarizer

Light Source

10.2 Definition

b Zone A

7one B

............................. B | —zonec
A

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.
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10.3 Sampling Plan
According to GB/T 2828-2003 ; , normal inspection, Class 1T
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
1 Functional defects 2) Display abnormally, Short
3) Backlight no lighting, abnormal lighting.
4) TP no function Major
2 Missing Missing component
3 Outline dimension Overall outline dimension beyond the drawing is not
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.
10.4 Criteria (Visual)
Number Items Criteria(mm)
1.0 LCD
Crack/Broken
(1) The edge of LCD broken
NOTE: X 7
X: Length
Y: Width <3.0mm | <Inner border line of <T

the seal
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Z: Height
L: Length of
ITO,
T: Height of
LCD
(2)LCD corner broken
X Y 4
<3.0mm <L <T
\\\
\\\\
(3) LCD crack Crack
Not allowed




Product Specification

Model:

XTPY50SNO03-02

Rev. No.

Issued Date.

Page.

A

2016,02,16

20/ 22

Number

Items

Criteria (mm)

2.0

Spot defect

2N
N

@ light dot (LCD/TP/Polarizer black/white spot , light dot, pinhole, dent, stain)

A

D=(X+Y)/2

Zone Acceptable Qty
Size (mm) A B C
©<0.10 Ignore
0.10<®<0.15 3( distance = 10mm)
Ignore
0.15<P=<0.2 1
0.2<® 0

@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<9=<0.3 1
®>03 0
® Polarizer accidented spot
Zone Acceptable Qty
Size (mm) A B C
©<0.2 Ignore
0.2<®<0.5 2( distance = 10mm) Ignore
O>0.5 0
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Line defect
(LCD/TP Acceptable Qty
. Width(mm) Length(mm)
Pol
/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? Ionore
0.2<P<0.4 2(distance = 10mm)
Ignore
0.4<P<0.6 1
0 e 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.
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11 OUTLINE DIMENSION

PIN [Symholl Function Description
L | VLED-|Pawer For LED kacklight cathode
© | VLEDt|Pawer for LED lacklight anode
J [GND_ [Power ground
4 [ VDD [Pawer voltoge
S [R0_ |Red data (LSB)
) G [RI__[Red dato
T8 02 7 [Re [Red dota
7 8 [R3  |Red dnto
[ 55 G174 TRed ot
73734 9l EQ 10 [#5_ [Red duto
58 q : i 11 [t [Red dito
ERR v 437 880l %'y E0vLe 12 [R7__[Red data (MSB)
e 3 |60 |Green data (LSB
4 |61 |Green data
E@@ S |62  |Green data
\ 6 [ |Green data
17 |64 |Green data
4 g 18 |65 [Green data
A H e 19 66 [oreen data
L 20 |7 [Green data (MSB)
@ M ” M Ly mw D M% m N m 21 [B0  |Blue data (LSB)
2 ol w| @ 22 B [Bue doto
R 2 Blue dota
24 Blue doto
29 Blue data
I 26 Blue dota
27 Blue doto
28 [87  [Blue data (MSB)
9 [GND_[Pover ground
30 [ DCLK [Pixel clock
3T [0 _[Display on/ ofF
P 32 [HSYN |Horizontal sync signol
& 33 | VSYNC[Vertical sync_signal
M T 34 |0 Data_enable
g S0re05e 35 I o comect
36 [GND |Pover ground
* 37 [N No connect
1 38 [NC  |No connect
= [ 39 [NC_ [No connect
<0 n__n EX SO0 40 [NC[No conrect
S0
S6I=G0%I-07d
502
Bislay T TFT,167 M COLOR
i
Py P TRANSHISSIVE
Viewing An Jle 6 O'CLOCK
LD Driver I 1L16480
NOTES: Operaling Voltoge VDD=33V
1. GENERAL TOLERANCE: +0.2 QE&@H\:H HZ%Q%DZ Operation Temperature | -20°C 70 70°C
2. Recemmended Fase Bpen Area Sheuld Be Less Than L¥D VA storage Temperature | -30°C 70 80°C
3. REFERENCED DIMENSION: | | Interface RGB  24Bit
4. recommended cushion adhersnt areaTP V.A+1.6mm Backlight 12-LED VHITEL6.0V/40MA
<Surface luminanse 200 cd/nd
White X Y X:0.3040.02 Y:034+0.02
A HUR
DATE 2016.04.14  [Rev] of
WNIT: | podirs | XTPYS0SN03-02 | Count Duwg,
SCALE : 1/1
SHEET : 1/1 | DRAWN: CHECKED: PAGE: 1/1




