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REVISION HISTORY

V1.0 2020.03.11 Preliminary release
V1.1 2020.07.09 Modify the TP cover corner radius to 1.9mm
V1.2 2020.11.06 Modify brightness
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1. GENERAL INFORMATION

1.1 Features

1) Pixel Arrangement: RGB Vertical Stripe

2) Interface Mode: 3SPI-RGB 18bits

3) Driver IC:  GC9503V ~ TPIC: FT6336U
4) Operation Temperature: -20~70°C

5) Storage Temperature: -30~80°C

6) Backlight Type: White LED

7) Display mode: Normally Black,

8) Pixel Density: 169 PPI

9) LED life time: 30,000 Hours

1.2 Mechanical Specification

Pixel Driving element A-Si TFT -
Screen Size 4.0 Inch Diagonal
Resolution 480(W)*3(RGB)*480(H) Dots
Interface 3SPI_ RGB 18bits - 40PIN
Module Power Consumption 1.1 Watt Typ.
VActive VArea 72.46(W)*71.78(H) mm
CTP_Pixel pitch (W*H) 0.1497(W)*0.1462(H) mm
Module Size (W*H*D) 84(W)*84(H)*3.22(D) mm
Luminance 350 cd/m? Typ.
Viewing Direction All O’clock -
Display Color 262K Colors 18bits
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2. ABSOLUTE MAXIMUM RATINGS

Power supply voltage VDD -0.3 4.6 \%
Power supply voltage - - - \Y
LED forward current Ir -0.001 30 mA For each led,Notel
LED Reverse Voltage Vr - 5 \" For each led,Notel
Operating temperature Top -20 70 °C Notel,2
Storage temperature Tst -30 80 °C Notel,2
Humidity Hat 10 90 %RH Notel,3

(Ta=+25°C,GND=0V)

Notel:If the module exceeds the absolute maximum ratings, it may be damaged permanently. Also
if the module operates with the absolute maximum ratings for a long time, the reliability may
drop.

Note2: In case of temperature below 0°C,the response time of liquid crystal (LC) becomes slower
and the color of panel darker than normal one.

Note3: Temp. <60°C , 90% RH MAX.

Temp. >60°C , Absolute humidity shall be less than 90% RH.
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4. 1/0 CONNECTION & BLOCK DIAGRAM

4.1 I/0 Connection

1 LEDA P Power supply for backlight anode
2 LEDK1 p Power supply for backlight cathode
3 LEDK2 P Power supply for backlight cathode
4 GND P Power Ground
S VCI p Power supply to the internal logic power regulator( 3.3V)
6 RESET I The signal will reset the LCM, Signal is active low.
7-8 NC - No conneted
9 SDA 110 Serial in/out signal, for initial RGB I/F.
10 SCK [ serial interface clock, for initial RGB I/F.
11 CS | Chip select input pin (“Low” enable), for initial RGB I/F .
12 PCLK I Pixel clock input pin, Negative polarity
13 DE I Data input enable. Display access is enabled when DE is “H”
14 VSYNC I Vorizontal sync signal, Negative polarity
15 HSYNC I Hertical sync signal, Negative polarity
16-21 B0-BS I Blue data input.
22-27 G0-G5 I Green data input.
28-33 RO-R5 I Red data input.
34 GND P Power Ground
35 TP_INT Interrupt signals for TP
36 TP_SDA 110 I2C data signals for TP
37 TP_SCL I 12C clock signals for TP
38 TP_RST I The signal will reset the TP, Signal is active low
34 TP_VCI P TP_VDD(2.8V) Power Supply for TP
40 GND P Power Ground
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4.2 Block Diagram

MCU and Display Module Interface Configuration
MCU Display Module

GND -
Power Block VCI "l Power Block

A 4

LEDA
LEDK1
LEDK?2

A\ A 4

Interface Block R[0-5] ,, Interface Block

Gao-s] 7,
B[0-5] 7,
RGB DOLK 77
RESET

HSYNC
VSYNC

DE

A 4

\ A 4

Display

A 4

Interface

A

A 4

VvV V
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S. ELECTRICAL CHARACTERISTICS

5.1 TFT-LCD Panel Driving Section

Power Supply Voltage VCI 2.8 33 33 v

Power Supply Voltage - - - - A%

Power Supply Current Ivop - 30 - mA Notel
Logic Input High Voltage Vi 0.7VCI - VCI \% -
Logic Input Low Voltage Vi 0 - 0.3VCI \" -
Panel Power Consumption Pvop - 0.099 - Watt Notel

Module Power Consumption Prem - 1.1 - Watt Notel,2

(Ta=+25°C,GND=0V)

Notel:Measurement Conditions (Video Mode): Full Screen Red Pattern,VDD=3.3V,60Hz Refresh.
Note2: Prcm= Pvop+ Per, About Psr information, inference to 5.2 Back Light Driving Section.

5.2 Back Light Driving Section

Forward Voltage Vr - 16 A% Notel
Forward Current I - 40 - mA Notel
Backlight Power consumption PsL - 0.64 - Watt Notel
LED life time - 30000 - - Hrs Note2

LED Quantity 10 PCS

(Ta=+25°C,GND=0V)

Notel: The LED driving condition is defined for each LED module (5 LED Serial, 2 LED Parallel).
For each LED : IF=20mA,VF=3.2V(Typ.)/3.4V(Max.),Ta=25C.

Note2:The “LED life time” is defined as the module brightness decrease to 50% of original
brightness at [Lep=20mA(Per Led). The LED life time could be decreased if operating

Icep is larger than 20mA.

S LED K1
DA @ g & i ko
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5.3 Power On/Off Sequence

PV o fimit {PYE+E o limit -
r! - \
IoVeC — |, | N—
VCI ——?'f Time when the latter signal rises up to50% of its Typical Value A
' eg When VC| comes later. This time is defined at the cross point of

80% of 28V, nat 80 of 26Y

Time when the latter signal falls down to S0% of its Typical Value,
| e:g. When VC| falls earier. This time Is defined at the cross paint of
| 90% of 2.8V, not30% of 2.6

| tPWESX=+E o limit TPWCEX=+L e limit, |

o
L - L 0
.............. posssss | pesssssssssssssssssssannasssnsssnanssssansnsnnssnssnnnnnnnn | oo ot b e
CSX Horl | ¥ Fo
U ! o, S
B LT B T I T Ty LT TP E TP TR EL LS

_PWRESX= min 10us

RESX 3k ¢
(Power down in Sleep Out mode) "FWREsmzm'"wmﬁ “
. _iJrPWRES# min 10us
y
RESX 30% 4 .

!rF"||'IJRES}‘2=|'|'||nEJng| e

(Power down in Sleep In mode)

trPWRESX1 is applied to RESX falling in the Sleep Out Mode
trPWRESX2 is applied to RESX falling in the Sleep In Made

5.31 Power Off Sequence

The abnormal power off means a situation when e.g. there is removed a battery without the normal power off
sequence. There will not be any damages for the display module or the display module will not cause any
damages for the host or lines of the interface. At an abnormal power off event, ILI9806E will force the display to
blank and will not be any abnormal visible effects with in 1 second on the display and remains blank until “Power

On Sequence” powers it up.
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5.4 Timing Characteristics

5.4.1 Timing for 3-Wire SPI Interface

—
NCsS -  Yonw | tess ol tesn . tonw
two/tc |
- Tt/ tran o < twrn/tran .
scL
tas tan
sSDA/SDI
(Input) A X
sSDA/SDO i ys L Hi—”
(Output) 2 s
(Ta=+25°C,GND=0V)
Signal Symbol Parameter min max Unit Description
tcss Chip select time (Write) 15 - ns
CSX tcsh Chip select hold time (Read) 15 - ns
tcHw CS “H” pulse width 40 - ns
twe Serial clock cycle (Write) 30 - ns
twrh SCL “H” pulse width (Write) 10 - ns
scL twrl SCL “L” pulse width (Write) 10 - ns
trc Serial clock cycle (Read) 150 - ns
trdh SCL “H” pulse width (Read) 60 - ns
trd| SCL “L” pulse width (Read) 60 - ns
SDA/SDO tacc Access time (Read) 10 100 ns For maximum CL=30pF
(Output) toh Output disable time (Read) 15 100 ns | For minimum CL=8pF
SDA/SDI tds Data setup time (Write) 10 - ns
(Input) tdh Data hold time (Write) 10 - ns
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5.5 Timing Diagram

Ergbf ‘ tsyncs
rgbr < >
VS :ME VIH
HS VIL
I tENS tENH
" VIH V|H’E(
DE X- ViL ViL+
trgbf « PWDL trgbr | < PWDH N
ViH] " VIH VIH
PCLK § VIL Vi IJZ tcyco
Py tPDS L tPDH
- Y VIH |
DB[23:0] >§ L Write Data V:':K
Signal Symbol Parameter min max Unit Description
vs/ tsvnes VS/HS setup time 5 - ns
HS tsyncH VS/HS hold time 5 - ns
DE tens DE setup time 5 - ns
tEnH DE hold time 5 - ns
. tros Data setup time 5 - ns 24/18/16-bit bus RGB
DB([23:0] tpoH Data hold time 5 - ns interface mode
PWDH PCLK high-level period 13 - ns
PCLK PWDL Egti Iowl—lev_rel period ;: - ns
teyen cycle tm1_e i - ns SERE-Y XN
trgbr , trgbt PCLK,HS,VS riseffall time - 15 ns
LW =ty MHACT MHEP
~HE —
e
- (VLW + VEBES) - Vertical tesval when no valid E$
ce=olay data is ransiered from nost ta display Pl
£E
73
g5
ML WA & SEREY — ﬁ H
o £
AT e et {WACT + HACT) = Pesicd =
1o dsatay e walid display data ane i from hosi bo display module
-------- WP — Wertical inserval wihen no valid display
WiEe dat = ransferred fram bast o disslay
Figure 11 General DL tiosing
dimgran
Parameter Symbol Conditio Min Typ Max Units
Frame Rate FR 54 [53 fps
Horizontal Low Fulse width HLW 1 - DOTCL
Horizontal Back Porch HBF 2 126 DOTCL
Horizontal Address HACT 48 DOTCL
Horizontal Front Porch HFF 2 - DOTCL
Vertical Low Pulse width WLW 1 126 Ling
Verfical Back Porch VBP 1 126 Line
Vertical Address VACT 854 Line
‘Vertical Front Porch VFP 1 255 Line
Data Clock DCLK 16. 35. MHz
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6. OPTICAL CHARACTERISTICS

Parameter | Symbol | Condition | Min. Typ. Max. Unit | Remark
Contrast Ratio | C/R 0=0° 640 800 - - Note(4)
NTSC Ratio | S 0 =0° 50 55 - % Note(7)
Luminance L 0 =0° 300 350 - cd/m2 | Note(5)
Lumi
LA uw 0=0° . 80 . % | Note(3)
uniformity
Response Time | Tr+ Tr 25 °C - 25 35 ms Note(2)
Wx 0.280
Wy 0.290
Rx 6=0° TBD
(Center)
Color Ry Normal TBD NTSC
. viewing -0.04 +0.04 | (x,y) Note(6)
Coordination G angle TBD
B/L On
Gy TBD
Bx TBD
By TBD
0L - 80 -
0r - 80 -
Viewing Angle C/R>10 Degree | Note(1)
0y - 80 -
0 b - 80 -

Test Conditions:
1. VDD=2.8V, [r=40mA (Backlight current), the ambient temperature is+25°C.
2. The test systems refer to Note 8.
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Notel: Definition of Viewing Angle: The viewing angle range that the CR>10

Su

12’ o’clock
d»=80°
/

b =0°
8’ o'clock
O =270°
Note2: Definition of Response time: Sum of Tr and Tr
Black White Black
§ 100%
o 90%
3
<
0]
5
— 10%
S /|
Tr T.f

Note 3: Definition of Luminance Uniformity: Active area is divided into 9 measuring areas,
every measuring point is placed at the center of each measuring area.

Min Luminance of white among 9-points

Luminance Uniformity = - ; - 100%
o Y Max Luminance of white among 9-points x °

|Hf‘6 /3. /3. Hf@|
| ‘@* __________ {52): _________ é: __l -*IW&
; 5 5 Vi3
e G &%
Vi3,
L R A A S

Note4: Definition of Contrast Ratio (CR): measured at the center point of panel
Luminance measured when LCD on the "White" state

Contrast ratio (CR) =
Luminance measured when LCD on the "Black" state
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Note 5: Definition of Luminance: Center Luminance of white is defined as luminance values of
Ipoint average across the LCD surface.

Note 6: Definition of Color Chromaticity (CIE 1931)

Color coordinates of white & red, green, blue measured at center point of LCD.

Note 7: Definition of NTSC ratio:

Area of RGB triangle

NTSC ratio = : .
rAl0 = T rea of NTSC triangle

520

Note 8: Definition of LM (XS Eheomatdolty Diagem 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.(Response time is measured by
Photo detector TOPCON BM-7, Field of view: 1°/Height: 500mm.)

Photo detector MNormal line
e=p=0"
— 1
=90°
500mm 12 o’clock direction

o~
&
®©=180° Z / PD=0°

-
o z
/ =
GL=270"°
6 o'clock direction

~ i Active Area
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7. RELIABILITY

High Temperature Storage Ta =+80°C / 96Hours Notel,2,3
Low Temperature Storage Ta =-30°C / 96Hours Notel,2,3
High Temperature Operating Ta =+70°C / 96Hours Notel,2,3
Low Temperature Operating Ta =-20°C / 96Hours Notel,2,3
Temperature Cycle storage Test -30°C/30min A+70°C /30min for Note2,3
30cycles, Transfer time less than Smin
Thermal humidity storage Test 80°C x 90%RH / 96Hours Note2,3
Package Vibration Test Frequency: 10Hz~55Hz,Amplitude:1.5mm, 1 Note2
hrs for each direction of X, Y, Z
Packing shock test Drop to the ground from 60cm height, Note2
1 corner, 3 edges, 6 surfaces.
ESD test Contact: 4KV ESD

Air: £8KV

Inspection after Test:

cosmetic specification.

hours at room temperature.

Notel:Ta is the ambient temperature of samples.
Note 2: 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 doesn’t guarantee all the

Note 3: Before cosmetic and function tests , the product must have enough recovery time, at least 2
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