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1 General Specifications

No. Item Specification Remark

1 LCD Size 4.3 inch (Diagonal)

2 Driver Element a-Si TFT active matrix

3 Resolution 480 (RGB) x272

4 Display Mode Normally Black, Transmissive

5 Pixel Pitch 0.066 (H) x 0.198 (V)

6 Display Colors 65K/262K

7 Surface Treatment --

8 Color Arrangement RGB-Stripe

9 Interface :\(/I)IC:)tJiiﬁ/l)mBit; 3/4-line/Dual SPI; QSPI

10 Viewing Direction ALL

11 Gray Scale Inversion Direction | -- Note 1
12 Outline Dimension (mm) 105.50 (W) x67.20 (H) x 4.74(T)

13 Active Area (mm) 95.04 (W) x53.86 (H)

14 Touch Screen With CTP

15 Display Driver IC

16 Touch Driver IC GT911

Note 1: Viewing direction for best image quality is different from TFT definition. There is a 180°shift.
Note 2: RoHS compliant.
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2 Pin Assignment

2.1 LCD Pin assignment

Match connector: XF2M-4015-1A (OMRON) or equivalent.

PIN | Symbol 1/0 Description Remark
1 | LEDK P LED Cathode
2 | LEDA P LED anode
3 | GND P Power Ground
Std SPI 3/4 wire selection. SPI4W="H",
4 | SPlaw ! 4 wire SPI;  SP14W="L", 3wire SPI.
5 | DBO I/O MCU parallel interface data bus DBO.
6 | DB1 I/O MCU parallel interface data bus DB1.
7 | DB2 I/O MCU parallel interface data bus DB2.
8 | DB3 I/0 MCU parallel interface data bus DB3.
9 |DB4 I/0 MCU parallel interface data bus DB4.
10 | DB5 I/0 MCU parallel interface data bus DB5.
11 | DB6 I/O MCU parallel interface data bus DB6.
12 | DB7 I/O MCU parallel interface data bus DB7.
13 | DBS8 I/O MCU parallel interface data bus DB8.
14 | DB9 I/O MCU parallel interface data bus DB9.
15 | DB10 I/0 MCU parallel interface data bus DB10.
16 | DB11 I/0 MCU parallel interface data bus DB11.
17 |TE 0 Tearing effect output pin is .u.sed to
synchronize MCU frame writing,
18 | DB12 I/0 MCU parallel interface data bus DB12.
19 | DB13 I/0 MCU parallel interface data bus DB13.
20 | DB14 I/0 MCU parallel interface data bus DB14.
21 | DB15 I/0 MCU parallel interface data bus DB15.
22 | GND P Power Ground
This signal will reset the device and it must
23 | RESET I be applied to properly initialize the
chip,Signal is active low.
Write enable in MCU parallel interface; In
24| WRX/SPI CLK I Serial Interface, this is used as SCL.
25 SPI-SDA /0 Serial input/output signal in serial interface
mode.
26 | CS I Chip Selection Pin
27 | GND P Power Ground
58 | RDX | Read enable in 8080 MCU parallel
interface.Fix to IOVCC level when not in use
29 | DCX/SPI RS | Dat?/commapd selection pin in parallel
/4-line serial interface.
30 | GND P Power Ground
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31 Select interface mode :MCU8/16Bit;
M1 ' | 3/a-line/Dual sPI; QSPI . Notel
32 Select interface mode :MCU8/16Bit;
MO ' | 3/a-line/Dual sPi; QsPl. Notel
33 | VvDDIO P Power supply for digital interface I/O pins
34 | vDD P LCM Power Supply .
35 | GND P Power Ground
36 | NC - No connection.
37 | NC - No connection.
38 | NC - No connection.
39 [ NC - No connection.
40 | NC - No connection.

I---Input, O---Output, P--- Power/Ground

Notel:Selection of these interface are set by IM<1:0>,SP14W pins as shown below
Table:

SPI4w| IMI1 M) Interface Read Back Data Bus Selection
8080 series 8bit DG3-2, DB7-2
0 0 0 8080 series 9bit DG4-2, DB7-2
8080 series 16bit DR5-2, DG7-2, DB7-2
0 0 | 3-wire Std SPI SDA: In/Out
SDA:In/Out
0 | 0 Dual SPI
DCX:In

SDA:In/Out SDA/SDOI
DCX:In DCX/SDO2

0 l l Quad SPI
DB[0]:In SDO3
DB[!]:In SDO4

[ 0 [ 4 -wire Std SPI SDA: In/Out ,DCX
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2.2 Touch panel pin assignment
Match connector: XF2M-1015-1A by OMRON or equivalent

No. Symbol Description
1 GND Ground
2 TP_VDD TP 3.3V Power
3 SCL 12C _SCL(2.8~3.3V), 4.7K~10K pull up resistor needed
4 NC No connection
5 SDA 12C_SDA (2.8~3.3V),4.7K~10K pull up resistor needed
6 NC No connection
7 /RST External reset(2.8~3.3V)
8 NC No connection
9 INT External interrupt (2.8~3.3V)
10 GND Ground

3  Absolute Maximum Ratings

4,

Ta=25C
Item Symbol Min. Max. Unit Remark

VDD -0.30 +4.6 V
Power Voltage VvDDIO -0.30 +4.6 Vv
TP-VDD -0.50 3.6 V
Operating Temperature Top -30.0 85.0 T
Storage Temperature Tst -30.0 85.0 T

(I_)lsfnri:jjtiitr;g and Storage Hetg 10% 90% %(RH)

Electrical Characteristics
4.1 Recommended Operating Condition
VDD=3.3V, GND=0V, Ta=25C
Item Symbol | Min. Typ. Max. Unit Remark
Power suppl VDD 3.0 3.3 3.6 \Y
PP VDDIO | 1.65 | 3.3 36 Y
TP Power TP-VDD 2.8 3.0 3.3 \Y
0.3x
L Level Vv 0 - \Y
Input Signal | O -€V¢ It VDDIO
Voltage , 0.7 x
High Level ViH VDDIO - VDDIO \Y
oo i )8 40 A VDD=3.3V, color bar
Current of Power supply pattern
VDDIO=3.3V, color
Ivbbio - 1 5 mA
bar pattern
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4.2 Backlight Unit Driving Condition

Item Symbol Min. Typ. Max. Unit Remark
Forward Current Ir 40 50 mA
Forward Current Voltage \': 16 17 Vv (150 II:EBSSeriaI, 5
Backlight Power W 640 | 850 | mw |LED Parallel)
Consumption
Operating Life Time -- 30000 -- -- hrs Note 2, Note 3

Notel: The LED driving condition is defined for each module (5LED Serial, 2 LED Parallel).

Note2: When LCM is operated, the stable forward current should be inputted. And forward voltage is for

reference only.

Note3: Optical performance should be evaluated at Ta=25°C When LED is driven at 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.

A

A

I R

A1 A1 A1 A1 A1

A A

A1 A1 A1 A1 A1
16V,40MA(TYP)

e
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5 Timing Chart

5.1 Parallel 8/9/16 bit Interface Characteristics.
( Note: DB[7:2] =D5~D0O; DGJ[7:2] =D11~D6; DR[5:2] =D15~D12)

totm Tast . tan
[ ; tc-; -' ‘_'___t{'h_'___
csX \ . / tent
t : tt'sf
b o -
< 1:1Lrl > ¢ il > )
f tast Tdht
DR{7:2), : ’
DG[7:2) : '
DB[7:2] :
(write) :
: trr ﬁf’rtrr 5fm : tnhr.
: tl't‘/tﬂ'fll X
. tra1/ Lodifa ,E . tran/ Lednfn ,
RDX \ / \
' Lodh
DRI7:2], ) .
DGI[T:2],
DB[7:2] 4 >
(read) .
trnr/trnlﬁi\
R —

Note: Logic high and low levels are specified as 30% and 70% of IOV CC for Input signals.
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Signal | Symbol Parameter MIN MAX | UNIT Description
Tast Addt:??; :emp 0 ns
D/CX :
Taun Address Hold Time 10 ns
AHT (WIR]
“§” “H” Pulse
Tenw Width 25 ns
) Chip Select Setup
Tes Time(W) 10 ns
. _ Chip Select Setup
CSX Tres Time (Read ID) 45 ns
_ Chip Select Setup
Tresev | Time (Read FM) 353 ns
Chip Select Wait
Tese Time (W/R) 10 ns
MCU 16 Bit Format (5-6-5):
Twe>100ns (see “6.4.8.)
I Write Cvel 50 MCU 16 Bit Format (6-6-6):
we rite Lycle ns Twe>66ns (see “6.4.9.” Figure
WRX 6.4.9.4)
Other Format Twc>50ns
Control Pulse H
Twrr Duration Twe /2 ns
Control Pulse L
Twre Duration Twe /2 ns
Tre Read Cycle(ID) 160 ns
T Control Pulse H ”
RDX RDH Duration(ID) Tre ns When Read ID
Control Pulse L
Tror Duration(ID) Trc /12 ns
Trerm Read Cycle(FM) 450 ns When Read From Frame Memory
RDX Control Pulse H
Trourv Duration(FM) Trern /2 ns
Control Pulse L
Troveu Duration( FM) Trcem /2 ns
TpsT Data Setup Time 10 ns
Tour Data Hold Time 10 ns
DR[722], Read Access 0 .
DG[72], | [Trar Time(ID) 4 ns CLmax=30pF Clmin=8pF
DB[7:2] Read Access
Trarem Time(FM) 340 ns
Output Disable
T'UL)H Time 20 80 ns

Note 1: I0VCC 1.65 to 3.3V, VCI=2.6 to 3.3V, AGND=DGND=0V, Ta=-30 to 70 °C (to +85°C no damage)
Note 2: This input signal rise time and fall time (Tr, Tf) is specified at 15 ns or less. Logic high and low levels are specified as 30% and 70% of
I0VCC for input signals
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5.2 3/4-SPI/Dual-SPl/Quad-SPI Interface Characteristics.

St . tscycr/tscrcr R : tcsh R
o8 i 4—:
SCL '
SDA
(DIN)
SDA
(DOUT)
Signal Symbol Parameter MIN | MAX | UNIT Description
B Chip Select Setup
Tess Time 10 ns
e ) Chip Select Hold
CSX TCSH Time 30 ns
Chip Select “H”
Tew Pulse Width 30 ns
QSPI 4 lane format (5-6-5):
Tscyew >25ns (see “6.4.12.7)
Tseyew Sig'fg( \(i};’lf:] 12.5 ns | QSPI 4 lane format (6-6-6):
- Tsevew >16ns(see “6.4.137)
Other Format Tgeyew =>12.5ns
T S“L” “H” Pulse | Tscvew s
SCL S Width(Write) /2 ]
S“L”“L” Pulse | Tscycw
S Width(Write) 2 ns
Serial Clock
Tscver Cycle(Read) 150 ns
S“L” “H” Pulse Tsever
T._ . h
o Width(Read) /2 ns
S“L”“L” Pulse | Tscycr
T._ . K
SLR Width(Read) 2 s
Tsps Data Setup Time 5 ns
SDA(DIN) Tspy Data Hold Time 5 ns
ADOUT) Tacc Access Time 5 50 ns
Output Disable CLmax=30pF CLmin=8pF
Ton Time 10 ns

Note 1: TOVCC=165t0 3.3V, VCI=26 to 3.3V, AGND=GND=0V. Te=-30 o 70°C (to +85°C no damage)
Note 2: The input signal rise time and fall time (tr, tf) s specified at 15 ns or less. Logic high and low levels are specified as 10% and 90% of
I0VCC for Input signals.
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4-SP| Interface Characteristics:

Signal Symbol Parameter MIN | MAX | UNIT Description
- Chip Select
fess SctLI:p Time 10 ns
. Chip Select
CSX Tesu HuEi Time 30 ns
Chip Select
'l'(_'|1w “H” PUISC 30 ns
Width
Terve Serial Clock 125 s
SEYEW Cycle(Write) B :
S L7 H”
Tsuw Pulse TS‘;;'{'W ns
Width(Write) -
S “L”*“L” T
Tsiw Pulse S‘;g"'w ns
SCL Width(Write) -
Teeve Serial Clock 150 _
SCYCR Cycle(Read) 2 s
S“L” “H” -
Tsur “Pulse r‘}z“R ns
Width(Read)
Te S“L”“L” Pulse | Tscver ]
SIR Width(Read) | 12 e
- D/CX Setup -
I'pes . 5 ns
D/CX Time
Toc DFL_ X Hold 5 s
[tme ’
Tene Data Setup 5 s
SDS Time ’
SDA(DIN) Teor Dql:f;:r;{:ﬂd 5 s
(DOUT) Tacc Access Time 5 50 ns
- Output Disable CLmax=30pF CLmin=8pF
l()H Time 10 ns

Page 12 of 20



http://www.shtdo.com/

5.3 Power ON Timing (VDD=VCI,VDDIO=IOVCC)

vcl, Iovee
o pnlpnBenesNes e Nan Bl
State IDLE PWRON | PRECLR | WAITDISP | DISPON |
T
| |
VGL e — — — — — — @
| 23ms | |
|
AVDD 1"____3_0?"‘;___7(@
| [
AVCLIVGH lr'————@'a—ms——————#l/@ |
e ___B553ms 1 __ |
GAMMA_EN l 7|/©
|
|
Source EN /@
No. Description Min. Time
1 After VCI/IOVCC become Stﬂb]f?“, rESEiE finished Decide by host 11H command
and host send command “11H o
2 VGL from 0V to -11.5V 23ms
3 AVDD from VCI to 6.6V 30.7ms
AVCL from 0 to -5V and VGH from AVDD to
4 40.8ms
15.4
5 Gamma output enable 55.3ms
6 Source output enable Decide by host “29H” command

5.4 Power OFF Timing (VDD=VCI)

vcl, lovee \
veyne 0 A O R O O N
|

State | WAIT_PD | PWRDOWN IDLE |

VGL /

AVDD/VGH

AVCL

VGH \

GAMMA_EN \
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Power Display Backlight Normal
supply ON > ON > ON » operation
Normal Backlight Display Power
operation > OFF » OFF > supply

OFF

5.5 Reset Timing

Shadar than Sps

RESX

tRT
Rasatting H

Internal Status Normal Operation K (Defaut for HIN a5t
Symbol Parameter Rel_ated Min. Max. Unit
pins
trwy Reset pulse width'® RESX 10 - S
_ - - 5 ms
tar Reset complete time'™
- - 120 ms
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6 Optical Characteristics

Ta=25C
Item Symbol | Condition Min. Typ. Max. Unit | Remark
eT 80 85 -
6B 80 85 -
View Angles CR=10 Degree | Note 2
oL 80 85 -
BR 80 85 -
. Notel
Contrast Ratio CR 0=0° 800 1000 -
Note3
Ton
. o Notel
Response Time 25C - 30 35 ms
Torr Note4d
X 0.246 0.276 | 0.306
Whit
Ty 0.255 | 0.285 | 0315
X 0.529 0.559 | 0.589
Red 0282 | 0312 | 0342
Chromaticit Y Backlight is : . . Notel
y « on 0315 | 0345 | 0.375 Note5
G
ey 0.548 | 0578 | 0.608
X 0.121 0.151 0.181
]
i y 0.058 | 0.088 | 0.118
. . Notel
Uniformity U - 80 - %
Note6
NTSC - 50 - % Note 5
. Notel
Luminance L - 450 - cd/m?
Note7

Test Conditions:

1. =40 mA, Ve=16.0 V and the ambient temperature is 25+2 ‘C .humidity is 65+7%

2. The test systems refer to Note 1 and Note 2.
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Note 1: Definition of optical measurement system.

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

500mm

TFT-LCD Module

1

l LCD Panel

The center of the screen

Item Photo detector | Field
Contrast Ratio
Luminance SR-3A or
— similar 1°
Chromaticity equipment
Lum Uniformity
Response Time BM-7A 2°

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).

Normal line ®=90°
12 o'clock direction
g§=g=0"
i
n'lll //
'BL .-'l; I //’
- ET?":“L - ol
" o ufg f\} ~

1A

2
£
%a

fo
f ~
Ll

o

¢

¥

|

|

[ B -

o8 ®=0°
| -" Active Area //

1#

FPC

~ ©=270°
6 o'clock direction

Note 3: Definition of contrast ratio

Luminance measured when LCD is on the " White" state

Contrast ratio (CR) =
ontrastratio (CR) Luminance measured when LCD is on the "Black” state

“White state “: The state is that the LCD should drive by Vwhite.
“Black state”: The state is that the LCD should drive by Vblack.

Vwhite: To be determined Vblack: To be determined.
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Note 4: Definition of response time

The response time is defined as the LCD optical switching time interval between “White” state and “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%.

(Whne (TFT OFF) Black (TFT ON) White (TFT DFFy
2 4 100%
23 | 90%
5
ol
v =
°3 | 10%
g | 0% —
£ —_ k=

Ton
Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
Note 6: Definition of luminance uniformity

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

Luminance Uniformity (U) = Lmin/ Lmax

L------- Active area length W----- Active area width
L
O
N |L/6 . L/3 L/3
M T ™
v L/ \-7-/} \\-4.}
X
= /-—-\ ‘."/\ 7N
\_/ \_/ N/
™
>
- I 2
_/ L/ N

Lmax: The measured Maximum luminance of all measurement position.
Lmin: The measured Minimum luminance of all measurement position.
Note 7: Definition of luminance:

Measure the luminance of white state at center point.
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7 Environmental / Reliability Test
No Test Item Condition Remarks
1 ngh Temperature Ts = +85°C 240 hours No abnormalities in functions
Operation !
2 Low Temperature Ta =-30C, 240 hours No abnormalities in functions
Operation
High Temperature . e .
3 Ta =+85°C, 240 hours No abnormalities in functions
Storage
Low T . e .
4 ow femperature Ta =-307C, 240 hours No abnormalities in functions
Storage
Storage at High
5 |Temperature and |Ta = +60°C, 90% RH max,240hours No abnormalities in functions
Humidity
-30C in~+70°C i
Thermal Shock 30 39 min 0% 30 m|n., Start with cold temperature,
6 . Change time: 0.5 hour <~ 5 min —» 0.5 . .
(non-operating) End with high temperature,
hour.10 Cycle
C=150pF, R=330Q,5point/panel
Air: £8Kv, 5times;
7 |ESD Contact:+4Kv,5times No abnormalities in functions

(Environment:15°C~35C,
30%~60%.86Kpa~106Kpa)

Notel: Ts is the temperature of panel’s surface.

Note2: Ta is the ambient temperature of samples.
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Mechanical Drawing

8

1 2 3 4 5 7 8
00
Angle(MfH): -©F ?:E HLA7): mm 7 Date:( H #) Date( H #): A
FRONT VIEW SIDE VIEW Optical Bonding
==14.74+0.20 LCM+TP . .
105.50.15 LCM OUTLINE o2 05 Luminance K_.MO:_ﬁmA._.ﬁu.v
105.2+0.05(CG OD) —=l=Sensor:0.55+0.05 B
95.84+0.10 CG VA 4.83 TP:1.45+0.10
m o um.mu_ LCD AA 5.19 3.1+0.10 LCM m>ﬁ_A <_m<< zHo vr,mclﬂgm
2 | LED-A
= 3 | GND
ﬁvx 4 | splaw B
o (X:0,Y:0) 5 om0
Py 6 |DB1
mm m < Y 43" | TFT 5 7 |02
/rlu\c ackgrount or Si 8 |DB3
mm s 8 &o*wﬁ Br272 pooiriai Packing Glue 5 |oB4
] ] m 8 ALL o’¢lock ™ 10 |DBS [
aRen 11 086
28 by 12 |pB7
2 13 | pB8
& (X:480,Y:272) 4 [ows
15 | DB10 C
£ — g 1 o
wmgo,\mﬂl H H&N
M,,wﬁ:ﬁsumazaw%mmzmzcm 10 |DB13
2 nic component M m 20 | DB14 |
= High temperature adhesivetape ! 21 | DB1S
MJ_ ” 22 | GND
” sultion ¢ or Wm.,ﬂiezwmﬂ:m.:.em 23 | RESET
u .0*8.0mm ground t=0.2mm 24 | WRX
10 25 | SDA
0.3+0.03—= ‘T 26 | Cs E
et 27 | GND
. ~-0.30.03 Z o
_118.6+030 PO.5*(40-1)=19.5 Pi Reinforcement t = 0.3 + 0.03 2 b
Bty 30 |GND
_LEU ﬁH%ﬁCHH DH}D?E{_ CTP PIN DESCRIPTION 31 | ImM1
' PINNO|  SYMBOL Zp I
A St K 1 | onp 3¢ Jvoo
@|A v|® 2 VDD 35 |GND
g g g g g 3 ScL 3¢ ne
1zl T 1zl T 1%l 37 NC T\
b ZO 38 |NC
16V,40MA(TYP) 5 SDA = Te
ation rev.number. 6 NC w0 [ne
3.All radii without Q_Bmzm_m: RO.3mm. Technical requirement: 7 | RsT
4.All draft angles to be 1.5 1.Structure: G+G. 8 NC -
m.c:mvmn.:n_mg Tolerances is :20.30mm. 2.Transmittance: >85%(550nm). 9 INT
6.LCD Driver IC: 3.All not marked tolerance: +0.10mm. 10 | GND
7.LCD Driver Voltage :3.0~3.6V 4.1C: GT911, DITO, 5 points touch, Channel: 16*9
8.BACK LIGHT: LED (WHITE). 5.Hardness: 110g steel ball, height 40cm, G
9.0perating Temperature : -30°-- +85°C Hardness: =6H (Pencil hardness test) .
10.Storage Temperature : -30°-- +85°C 6.Top: -30C~85C, 20~85%RH, Tst:-30~85C, 10-95%RH
11. Requirements on Environmental Protection: ROHS HSF 7.Compliant with ROHS
1 f 2 f 3 f 4 1 5 f 7 8
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9 Precautions for Use of LCD Modules

Handling Precautions

9.1.1 The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from a
high place, etc.

9.1.2 If the display panel is damaged and the liquid crystal substance inside it leaks out, be sure not
to get any in your mouth, if the substance comes into contact with your skin or clothes, promptly wash it
off using soap and water.

9.1.3 Do not apply excessive force to the display surface or the adjoining areas since this may cause
the color tone to vary.

9.1.4 The polarizer covering the display surface of the LCD module is soft and easily scratched.
Handle this polarizer carefully.

9.1.5 If the display surface is contaminated, breathe on the surface and gently wipe it with a soft dry
cloth. If still not completely clear, moisten cloth with one of the following solvents:

— lIsopropyl alcohol
— Ethyl alcohol

Solvents other than those mentioned above may damage the polarizer. Especially, do not use the
following:

— Water
— Ketone
— Aromatic solvents
9.1.6 Do not attempt to disassemble the LCD Module.
9.1.7 If the logic circuit power is off, do not apply the input signals.

9.1.8 To prevent destruction of the elements by static electricity, be careful to maintain an optimum
work environment.

9.1.8.1 Be sure to ground the body when handling the LCD Modules.
9.1.8.2 Tools required for assembly, such as soldering irons, must be properly ground.

9.1.8.3 To reduce the amount of static electricity generated, do not conduct assembly and other
work under dry conditions.

9.1.8.4 The LCD Module is coated with a film to protect the display surface. Be care when peeling
off this protective film since static electricity may be generated.

Storage Precautions

9.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent
lamps.

9.2.2 The LCD modules should be stored under the storage temperature range. If the LCD modules
will be stored for a long time, the recommend condition is: Temperature : 0°C ~ 40C Relatively
humidity: <80%

9.2.3 The LCD modules should be stored in the room without acid, alkali and harmful gas.
Transportation Precautions

9.3.1 The LCD modules should be no falling and violent shocking during transportation, and also
should avoid excessive press, water, damp and sunshine.
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