ASI-T-350RA3RSN/D

ALL SHORE INDUSTRIES

Item Contents Unit

Size 3.5 inch
Resolution 480(RGB) x 640 /
Interface RGB 18 bit +SPI /
Color Depth 262K /
Technology type a-si TFT /
Pixel pitch 0.111x0.111 mm
Pixel Configuration R.G.B. Vertical Stripe

Outline Dimension (W x H x D) 64.0x 85.0x 3.0 mm
Active Area 53.28 x 71.04 mm
Display Mode Transmissive, Normally white |/
Viewing Direction 9 o’clock /
Backlight Type LED /
Driver IC HX8363A /
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ASI-T-350RA3RSN/D

fLL SHORE INDUSTRIES

1. Scope

This data sheet is to introduce the specification of ASI-T-350RA3RSN/D active matrix 262k color TFT
module. It is composed of a color TFT-LCD panel, driver ICs, FPC and a backlight unit. The 3.5"
display area contains 480 (RGB) x 640 pixels.

2. Application
Digital equipments which need color display outdoor, mobile navigator/video systems.

3. General Information

Item Contents Unit

Size 35 inch
Resolution 480(RGB) x 640 /
Interface RGB 18 bit +SPI /
Color Depth 262K /
Technology type a-si TFT /
Pixel pitch 0.111x0.111 mm
Pixel Configuration R.G.B. Vertical Stripe

Outline Dimension (W x H x D) 64.0x 85.0x 3.0 mm
Active Area 53.28 x 71.04 mm
Display Mode Transmissive, Normally white |/
Viewing Direction 9 o’clock /
Backlight Type LED /
Driver IC HX8363A /
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ASI-T-350RA3RSN/D

fLL SHORE INDUSTRIES

4. Qutline Drawing
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5. Interface signals

ASI-T-350RA3RSN/D

No Symbol 1/0 Description Remarks
1 VSS P Ground
2 VSS P Ground
3 VDD P Power supply (+3.3V)
4 VDD P Power supply (+3.3V)
5 VSS P Ground
6 RESETB ! \F:/ilS:rtm E?S?I’BIE'ISIrtezztlina ble
7 HSYNC | Horizontal sync signal
8 VSYNC | Vertical sync signal
9 CLK | Clock for input data
10 VSS P Ground
11 DOO(BO) I/O 6bits Blue Data
12 DO1(B1) I/0 6bits Blue Data
13 D02(B2) 1/0 6bits Blue Data
14 DO03(B3) I/O 6bits Blue Data
15 DO04(B4) I/0 6bits Blue Data
16 DO5(B5) I/O 6bits Blue Data
17 D10(GO) 1/0 6bits Green Data
18 D11(G1) I/0 6bits Green Data
19 D12(G2) 1/0 6bits Green Data
20 D13(G3) 1/0 6bits Green Data
21 D14(G4) I/0 6bits Green Data
22 D15(G5) 1/0 6bits Green Data
23 D20(R0) I/0 6bits Red Data
24 D21(R1) 1/0 6bits Red Data
25 D22(R2) ) 6bits Red Data
26 D23(R3) I/0 6bits Red Data
27 D24(R4) 1/0 6bits Red Data
28 D25(R5) I/0 6bits Red Data
29 VSS P Ground
30 DE(ENAB) | Data Enable for RGB interface operation
31 STB(CS) I Chip select
32 SCL | Serial clock signal
33 XL | NC
34 YD I NC
35 XR | NC
36 YU | NC
37 SDA/SDO 1/0 Serial Data signal
38 BLH(LED+) P LED light anode (+19.2V)
39 SLL(LED-) P LED light cathode
Note: /O definition: I----- Input, O---Output, P----Power/Ground
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6. Absolute maximum Ratings

6.1.Electrical Absolute max. ratings

ASI-T-350RA3RSN/D

Parameter Symbol MIN MAX Unit Remark
Power Voltage VDD -0.3 4.6 Vv
Input signal voltage Vin GND VDD Vv
6.2. Environment Conditions
Item Symbol MIN MAX Unit Remark
Operating TOPR -20 70 C
Temperature
Storage Temperature TSTG -30 80 C
6.3.LED Backlight Absolute max. ratings
Item Symbol MIN MAX Unit Remark
Back Light Forward ILED - 30 mA | Foreach LED

Current
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fLL SHORE INDUSTRIES ASI'T'SSORABRSN/D

7. Electrical Specifications

7.1 Electrical characteristics
GND=0V, Ta=25"C

Item Symbol MIN TYP MAX Unit Remark
Power Supply Voltage VDD 3.0 33 33 \
. Low Level VIL GND - 0.3*vDD \Y
Input Signal
Voltage | Lioh Level VIH 0.7*VDD - VDD Vv
. *
Output Signal Low Level VOL GND 0.2*vDD \Y
Voltage | \jioh Level | VOH 0.8*VDD — VDD v
7.2 LED Backlight Ta=25C
Item Symbol MIN TYP MAX Unit Remark
Forward Current IF -- 20 30 mA
Forward Voltage VF 18 19.2 21.6 \Y
Power Consumption WBL -- 384 -- mW
LED life time -- - 25000 -- Hr

Notel: The LED driving condition is defined for each LED channel.

Note2: Under LCM operating, the stable forward current should be inputted. And forward voltage is for
reference only.

Note3: Optical performance should be evaluated at Ta=25C only If LED is driven by high current, high
ambient temperature & humidity condition. The life time of LED will be reduced. Operating life
means brightness goes down to 50% initial brightness. Typical operating life time is estimated
data.

Note4: The LED driving condition is defined for each LED module.

LED_A B LED_K
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fLL SHORE INDUSTRIES ASI'T'SSORABRSN/D

7.3 Schematic of LCD module system

430RGE+E40

DirverIC

FPC
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fLL SHORE INDUSTRIES ASI'T'SSORABRSN/D

8. Command/AC Timing
8.1 Serial Interface Characteristics(3-Pin serial)

NCS 7
Css B fcsH - oy
ISCYCWISCYCR ™ 1
- >
r - SLnASLR > | _ le.cu:r_
ViH J\ J\
SCL Vo / TSHWASHR /
——— o [— ]
1sD0s _soH —h-—-dL ple—t
SDI ':
y
Parameter Symbol Conditions Min. | Typ. Max. Unit
Serial clock cycle (Write) tscvow 80 - -
SCL "H" pulse width (Write) tsHw SCL 30 - - ns
SCL "L" pulse width (Write) tsLw 30 -
Data setup time (Write) tsos spI 10 - - ne
Data hold time (Write) tsoH 10 - -
Serial clock cycle (Read) tscvem 150 - -
SCL "H” pulse width (Read) tsHm SCL 80 - - ns
SCL "L" pulse width (Read) tsr 80 - -
SCL to Chip select tsco NCS 30 - - ns
NCS "H" pulse width toHw NCS 60 - - ns
MNCS-SCL time (write) css 30 -
NCS-SCL time {write s NCS 30 ] - ns
MCS-SCL time {Read) tcss 80 -
NCS-SCL time (Read) tesq NCS 65 - ns

8.2 Serial Data Transfer Interface

The 3-Pin serial data packet contains a control bit DNC and a transmission byte. If DNC is low, the
transmission byte is command byte. If DNC is high, the transmission byte is stored to command
register. The MSB is transmitted first. The serial interface is initialized when NCS is high. In this state,
SCL clock pulse or SDI/SDO data have no effect. A falling edge on NCS enables the serial interface
and indicates the start of data transmission.

3 wire Serial Data Stream Format

Transmission byte (TB) may be a Command or a Data
— -A- —

~ N
MSB LSB
[DNC [D7[D6] D5 D4 [D3 [D2]D1]D0]

[one | 1B [ one | TB [ one | B | ——=—-
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ASI-T-350RA3RSN/D

NCS T [
SCL
o D ED C3 63 C3 €3 €3 63 €3 0 E3 €3 3 €3 &3 6 LR &

3 Command Poos Command/ paramater *
Nes ] [
SCL

:.: Command ! !’ Command ! parameter !
NCS T
e UL L U UL L L L U L L L UL L
5ol D D DD & G =) = e eD

K . ; H

Serial Interface protocol 3 wire serial interface (write mode)

8.3 RGB Interface Cha

Command

racteristics

8.3.1 Vertical timing for RGB I/F

Command ! parameler

VSYNC
VFP VS VBP VFP
4Pt 4—Pp
VBL VDISP
¢ > P
VP
< — >
HSYNC “ | ‘ i “ ‘ ‘ ‘ ’i il ‘ | ‘| " ‘ | " ‘| ‘
Item Symbol Condition Min Tvp. Max Unit
VS cycle VP - 646 649 BhZ Line
V5 low pulse width Vs - 2 3 4 Line
Vorizontal back porch VBF - 2 3 4 Line
Vorizontal front porch VFFP - z 3 4 Line
Vorizontal data start point - Vs+VBF 4 & 2 Line
Vorizontal blanking period VELE VS+VBP+VEE 6 9 12 Line
Vertical active area - VDIGP - 640 - Line
Vertical Refresh rate VEE - B0 &0 T Hz
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fLL SHORE INDUSTRIES ASI'T'SSORABRSN/D

8.3.2 Horizontal timing for RGB I/F

. HBLK
ENABLE i
‘HFF'L‘HS ‘HBP
HSYNC v v ’7
< HDISP =:“_'HFF’._
DB[23:0] ‘
DCK
_
oo T T Lj0Raf
L J
HP

Item Symbol Condition Min. Tvp. Max. nit
HE cwcle HP - h04 RZ0 BER DCE
HS low pulse width HS - 5 10 it DCE
Horizontal back porch HEF - 5 10 T8 DCE
Horizontal front porch HFF - & 20 TE DCE
Horizontal data start point - HS+HBP 19 20 83 LCK
oo - - ns
Horizontal bklanking period HELE H5+HEF+HEFP 2d 40 28 DCE
Horizontal active area HDIGP - - 480 - DCE
Fixel clock frequency ICK VER = Min. G0Hz 16.3 22.2 25.8 NHZ
When EGB I/F is running - Max. TOHz 38,7 45, 0 61. 3 ns

VSYNC V

i . HSST HSHT
< > | >
|
HSYNC jil
DCHC

V
DCK Z%

ST

DB[23..0],
ENABLE
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fLL SHORE INDUSTRIES ASI'T'SSORABRSN/D

ltem Symbol Condition Min. Typ. Max Unit

Vertical sync. Setup time WVSST - 5 - - ns

Vertical sync. Hold time WVEHT - 5 - - ns

Horizontal syne. Setup time HSST - 5 - - ns

Horizontal sync. Hold time HSHT - 5 - - ns

Pixel clock low time DCKLT - 5 - - ns

Pixel clock high time DCKHT - 5 - - ns

Data setup time DB[23:0] DST - 5 - - ns

Data Hold time DB[23:0] DHT - 5 - - ns
8.4 Reset Input Timing

Shorter than §& —
NRESET \ H/r \
LrEST
Internal Status Mormal Cperation X Resatting ﬁ |'39|f;i;|?r53—2-?\*}i2591]
Symbol | Parameter Related Pins | Min. | Typ. | Max. Note Unit
tRESW | Reset low pulse width'’ NRESET 10 - - - us
) i ) 5 When reset is applied ms
tREST Reset complete time during Sleep In molde
) } 120 When reset is applied ms
during Sleep Out mode

Note :
(1) Spike due to an electrostatic discharge on NRESET line does not cause irregular
system reset according to the table below:

NRESET Pulse Action
Shorter than 5us Reset Rejected
Longer than 10us Reset
Between 5us and 10us Reset Start
(2) Spike Rejection also applies during a valid reset pulse as shown below:
L 10ps
I i

Reset 1s acceprad

I* ]
—Dﬂ‘ﬂ Less than 20ns width positive spike will be rejected.

(3) Itis necessary to wait 5msec after releasing NRESET before sending commands.
Also Sleep Out command cannot be sent for 120msec.
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fLL SHORE INDUSTRIES ASI'T'SSORASRSN/D

8.5 Power ON/OFF Timing
8.5.1 Power ON Timing

VDD1
VD2
vDD3

\ |

RESX p
.4 Dl | V synchronous
| Wait unti ] H" time , max 1

| frame

- power

| stable 10us(mih) 6ms !
Sleep out : Effectivey (min) 1
command reset pu Ige

Standard
command
|_(min)

input
(Note1) P Min 120ms

I @ »
|
|

User Define | N
|
|
|

L]
- 5ms

A 4

command
input
(Note2)
Display on
command
(Note3)

I
1 2 frames before SLPOU See “Power On Timing - 2"

RGB o
Interface [RGB signals 7l ; ‘

Mode Sleep out

¥ Display on

]
Ui | Sleep out + \
L)
|
| I . |
Function |__All power off Load/OTP | Load OTP | Display off | | Clear screen - | Normal display |
; |
|

. <o I <6ms

; 2 frames (33ms)

osc | _OFF Ogleration

|

. / f 67ms (min) | |

Driver < — =l .
|

|

boost | Not defined / Power sequential tum on Normal oeemtlon
[ N
Regulator / |

el e 7 !

VSNR / | i
S[1440:1} | || \Jorvass | Gray ]

Sleep out | |
command | |

Display on | |
command

la»
12ms
VGH «(min
| »
* - DT+5ms(min)
VGL (Note4)
|

<

VSP |‘
(for .
PFM) t
I
)
I
I

|

o .
DT+15ms(min) = |
|

(Note4)
> !
iﬂTms’ .
: (Noted),

VSN
(for
PFM)
VSP
(for
5186)

»
VSN l< DT+15ms(min)
|

- .
|BTms'
- (Note4)]
|

(for (Noted)
5186)

1
|
I
VCOM/ R
| 3DT+15ms(at least)

VSPR/ (Noted)
VSNR T

Note1: Note2: Note3: Note4:

“Standard” command except “User Define” command “Display on” command  [orioes; tme dpore onand pove of sequence.
“01h” & “10h” command must wait 100ms after must send after “User
must wait 5ms after “Sleep  “Sleep out” command Define” command or at o
out” command then can be  then can be sent. “BSh” the same time. 0
sent. “01h” & “10h” command must be sent :
command must wait 100ms  first then other
after “Sleep out” command command can be sent Default DT=5ms
then can be sent. after “B9h” command.

DT1 DTo Delay time of power on and power off sequence on

5ms

]

1 10ms.
0 15ms
1

P
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8.5.2 Power off Timing

ASI-T-350RA3RSN/D

VDD
voD2
vDD3 | | l—
1
Sleepin & > |
command Min 120ms | |
' i
Display off | | |
command v - :Jusi | -
| timé. max 1 : |
. frame | |
|l - .
= I L |
! I 2 frames after sleep in . |
: |
RGB  I'RGH Signals ] ! |
T ! [
| | :
Mode | Sieep out + Display on | Steep out Not defined
| | | [
Function | MNormal display | Clear screen Power off sequence | All power off | |
i : i [ |
; 2 frames (33ms) ;
©3C | operation ! OFF | |
T | ' I
| "" > |
| 60ms {min} |
Driver Z .
boost | Normal operation I I Sequential tum off ot defined ) ]
| i |
Regulator ! : | |
VCOM - } }
VEPR/ | Normal operation ! OFF T ]
VSNR [ I | |
sp1440:1] | Gray | vonsass ] |
1
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9. Optical Specification

ASI-T-350RA3RSN/D

Ta=25°C
Item Symbol | Condition | Min Typ. Max. Unit Remark
. Notel
Contrast Ratio CR 6=0° 400 500 -
Note3
. o Notel
Response Time Ton/ Toff 25C - 25 35 ms
Noted
oT 60 70 -
OB 60 70 -
View Angles CR=10 Degree |Note 2
oL 50 60 -
OR 60 70 -
X 0.251 0.301 0.351
White
y 0.271 0.321 0.371
X 0.539 0.589 0.639
Red 0.277 0.327 0.377
y i . . .
Chromaticity Brlghtness Note5,
X Ison 0.298 0.348 0.398
Green
y 0.546 0.596 0.646
X 0.106 0.156 0.206
Blue
Y 0.056 0.106 0.156
Luminance L 280 350 - cd/m® |Note6
NTSC - 50 % Note5
Notel
. . i o
Uniformity u 70 75 % Note7

Note 1: Definition of optical measurement system.
Temperature = 25°C(+3°C)

LED back-light: ON, Environment brightness < 150 Ix
Optical Stage(x,y)

- /LCD MODULE

Field=1"°

500mm

— =

BM 7
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ASI-T-350RA3RSN/D

fLL SHORE INDUSTRIES

Note 2: Contrast ratio is defined as follow:
Surface Luminance with all white pixels

ContraSt Ratlo = Surface Luminance with all black pixels

Note 3: Response time is defined as follow:
Response time is the time required for the display to transition from black to white (Rise Time, Tr) and from
white to black(Decay Time, Tf).

W_hite Black W hite

100%

90% -
o
2
=
Z
B
g

10%

UOA: \_ _’/

Tr Tf

Note 4: Viewing angle range is defined as follow:
Viewing angle is measured at the center point of the LCD.

Normal line
6=p=07
®=90°
12 o’clock direction
’/A‘ //
/ } P yd
O —T—16r~
~ — g/~ _7 -~
> [ U
L g
®=180° RN o=0°

-
.
-~ Active Area

P
’
-

®=270° s
6 o'clock directio
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fLL SHORE INDUSTRIES ASI'T'SSORABRSN/D

Note 5: Color chromaticity is defined as follow: (CIE1931)

Color coordinates measured at center point of LCD.

area of RGB triangle

1531 CIE Cheonaticity Diagram S — X 100%

" area of NTSC triangle

Note 6: Luminance is defined as follow:
Luminance is defined as the brightness of all pixels “White” at the center of display area on optimum contrast.
Note 7: Luminance Uniformity is defined as follow:

Active area is divided into 9 measuring areas (Refer Fig. 2). Every measuring point is placed at the center
of each measuring area.

Unlformlty(u) — _Minimum Luminance(brightness) in 9 points

Maximum Luminance(brightness) in 9 points

D/6 D/3 D/3 D/6
w ! ! |
__“_-‘_-: {_‘_J__\_\ ("L-'“\‘ /L\l_
I R ORS OSS
1
< | | |
= I 1 |
e Y ) ;
- g B S — I — =
_|\j_‘/'_ 5 ) _|“=8|-/|_ =
< | | |
= L 1 1
P ~ Pl
of [ LFr—— _f4 T _k}'.)___
T he T
= | | | 1
D

Fig. 2 Definition of uniformity
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10. Environmental / Reliability Tests

ASI-T-350RA3RSN/D

No Test Item

Condition

Judgment criteria

1 |High Temp Operation

Ts=+70°C, 120hrs

Per table in below

2 |Low Temp Operation

Ta=-20"C, 120hrs

Per table in below

3 |High Temp Storage

Ta=+80°C, 120hrs

Per table in below

4 |Low Temp Storage

Ta=-30°C, 120hrs

Per table in below

High Temp & High

Ta=+40"C, 90% RH

Per table in below

(Non-operation)

Change time:5min, 10 Cycles

5 Homidity Storage 120 houre (polarizer discoloration is
excluded)
6 Thermal Shock|-30°C 30 min~+70°C 30 min, Per table in below

7 |ESD (Operation)

C=150pF, R=330Q * 5points/panel
Air:x8KV, 5times;
Contact:+4KV, 5 times;

Per table in below

Frequency range:10~55Hz,

3 Vibration Stroke:1.5mm Per table in below
(Non-operation) Sweep:10Hz~55Hz~10Hz 2 hours
for each direction of X.Y.Z.
+X +Y +7 3ti
9 shock . 60G 6ms, ._X'_\.('_Z Stimes, Per table in below
(Non-operation) for each direction
Package Height:80 cm, .
10 Drop Test 1 corner, 3 edges, 6 surfaces Per table in below
INSPECTION CRITERION(after test)
Appearance No Crack on the FPC, on the LCD Panel

Alignment of LCD

Panel

No Bubbles in the LCD Panel

No other Defects of Alignment in Active area

Electrical current

Within device specifications

Function / Display

No Broken Circuit, No Short Circuit or No Black line

No Other Defects of Display
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fLL SHORE INDUSTRIES ASI'T'SSORABRSN/D

11.Precautions for Use of LCD Modules

11.1 Safety
The liquid crystal in the LCD is poisonous. Do not put it in your mouth. If the liquid crystal touches your skin or
clothes, wash it off immediately using soap and water.
11.2 Handling
A. The LCD and touch panel is made of plate glass. Do not subject the panel to mechanical shock
or to excessive force on its surface.
B. Do not handle the product by holding the flexible pattern portion in order to assure the
reliability
C. Transparency is an important factor for the touch panel. Please wear clear finger sacks, gloves
and mask to protect the touch panel from finger print or stain and also hold the portion
outside the view area when handling the touch panel.
D. Provide a space so that the panel does not come into contact with other components.
E. To protect the product from external force, put a covering lens (acrylic board or similar board)
and keep an appropriate gap between them.
F. Transparent electrodes may be disconnected if the panel is used under environmental
conditions where dew condensation occurs.
G. Property of semiconductor devices may be affected when they are exposed to light, possibly
resulting in 1C malfunctions.
H. To prevent such IC malfunctions, your design and mounting layout shall be done in the way
that the IC is not exposed to light in actual use.
11.3 Static Electricity
A. Ground soldering iron tips, tools and testers when they are in operation.
B. Ground your body when handling the products.
C. Power on the LCD module before applying the voltage to the input terminals.
D. Do not apply voltage which exceeds the absolute maximum rating.
E. Store the products in an anti-electrostatic bag or container.
11.4Storage
A. Store the products in a dark place at +25°C £10°C with low humidity (40% RH to 60% RH).
Don't expose to sunlight or fluorescent light.
B. Storage in a clean environment, free from dust, active gas, and solvent.
11.5 Cleaning
A. Do not wipe the touch panel with dry cloth, as it may cause scratch.
B. Wipe off the stain on the product by using soft cloth moistened with ethanol. Do not allow
ethanol to get in between the upper film and the bottom glass. It may cause peeling issue or
defective operation. Do not use any organic solvent or detergent other than ethanol.
11.6 Cautions for installing and assembling
Bezel edge must be positioned in the area between the Active area and View area. The
bezel may press the touch screen and cause activation if the edge touches the active area.
A gap of approximately 0.5mm is needed between the bezel and the top electrode. It may
cause unexpected activation if the gap is too narrow. There is a tolerance of 0.2 to 0.3mm
for the outside dimensions of the touch panel and tail. A gap must be made to absorb the
tolerance in the case and connector.

MH'"- Cushion
] — 3 " i
Bezel . Smumn

F Touch patel

T
LCD Module

Active afen

0. 2~0.3mm
—-.:

F

Viewing area
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