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Specification

Version: 1 | Date: 14/04/2019
Revision
1 11/04/2019 First issue
Display Features

Display Size 2.8”
Resolution 240 x 320
Orientation Portrait
Appearance RGB
Logic Voltage 2.8V
Interface Multi Ro H s
Brightness 350 cd/m? .
Touchscreen --- Comphant
Module Size 50.20 x 69.20 x 2.75 mm
Operating Temperature -20°C ~ +60°C
Pinout 50 way FFC| Box Quantity Weight / Display
Pitch 0.50 mm -—- ---

* - For full design functionality, please use this
specification in conjunction with the ILI9340X
specification.(Provided Separately)

Display Accessories

Optional Variants

Part Number

Description

Appearances

Voltage
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General Specifications

Feature Spec

Size 2.8inch

Resolution 240(horizontal)*320(Vertical)

Interface MCU-18/16/9/8 Bit

RGB-18/16/6 Bit
SPI 3-Line&4-Line

Connect type Connector
Characteristics Color Depth 262k

Technology type a-Si

Display Spec. Pixel pitch (mm) 0.18 x0.18

Pixel Configuration

R.G.B. Vertical Stripe

Display Mode Normally Black

Driver IC ILI9340X

Viewing Direction Full view

LCM (W x H x D) (mm) 50.2%69.2*2.75
Mechanical Active Area(mm) 43.2*57.6

Weight (9) TBD

LED Numbers 4 LEDs

Note 1: RoHS

Note 2: LCM weight tolerance: +/- 5%
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Input/Output Terminals

No. Symbol Description
1 LEDK LED Cathode K
2 LEDA1 LED Anode A1
3 LEDA2 LED Anode A2
4 LEDA3 LED Anode A3
5 LEDA4 LED Anode A4
6 IMO M3 | M2 { | MGL-Intarface Mads e shloi. o
0 0 4] a 2080 MCU 2-bit bus irterface | D[7:0] D7 0], WRX, RDX,C5X,DVCX
0 ] ] { | 2080 MCU 16-bit bus interface | D[7:0] D[15:0],WRX,ROKX, CSX,IVCX
0 0 1 0 | 8080 MCU 8-bit bus imerface | D[7:0] D[2:0],WRX, RDX, CSX,DVCK
7 IM1 0 | o | 1 | 1 |2080MCU 12bit bus interface | D[7:0] O[17:0] WRX,RDX, CSX, DVCX
0 1 0 1 3-wire 9-bit data serial interfaca | SCLSDA,CSX
0 1 | 0 4-wire 8-bit data serial intarfaca 1 SCLSDA, DVCXK, CBX
1 i} o o | 808D MCU 16-bit bus intarfaca 11 D[a:1] D17:10],D[8: 1], W RX, RO, CSX, 0V iCX
8 IM2 1| o] o[ 1 [89080MCUE-bit bus inafacs || D[17:10] D[17:10),WRX, RDX,CSX,D/CX
1 i} | i} 8080 MCU 18-bit bus intarface 11 D[a:1] D1 7:0]WRX,ROX, CEX,DvCX
1 0 | 1 2080 MCU 9-bit bus imarfacs 11 D[17:10] D179, WRX ROX, C3X, DICX
1 1 4] | 3-wire 9-bit data serial interfaca SCL.5DLSDO, CBX
9 IM3 1 1 | 0 | 4-wire 8-bit data serial intarfaca :: SCL,SDILDYCK, 500, C5X
10 RESET Reset signal pin
11 VSYNC Frame Synchronous Signal
12 HSYNC Line Synchronous Signal
13 DOTCLK Dot-clock signal and oscillator source
14 DE Display enable signal
15~32 | DB17~ DBO0 | Data bus DB17~ DBO
33 SDO Serial output signal
34 SDI Serial input signal
35 RD Read signal pin
8080-I system :Write signal
36 WRX/DEX Serial interface: Data or command select.
37 DCX/SCL 808.1-I.system :Datg or command select.
Serial interface:Serial clock signal.
38 CSX Chip select pin
39 TE FMARK
2(1) xgg: Interface 1/0 Power supply ( 1.65~3.3V)
42 VCI Power supply of the System(2.8V)
43 GND Power Ground
44 X+/XR(NC) No connection
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45 | Y+/YD(NC) No connection
46 X-IXL(NC) No connection
47 | Y-/YU(NC) No connection
48 GND Power Ground
49 GND Power Ground
50 GND Power Ground

Absolute Maximum Ratings

Driving TFT LCD Panel

Item Symbol MIN MAX Unit Remark
Supply Voltage Vee -0.3 4.6
Operating Temperature Topr -20 60
Storage Temperature Tsra -30 70
Electrical Characteristics
Driving TFT LCD Panel
Ta=25°C
Item Symbol MIN TYP MAX Unit| Remark
Digital Supply Voltage Vee 2.5 2.8 33 A%
Operating Current Ivce - 8.0 - mA
Sleeping Current Ist - 200 - uA
Input Signal Low Leve Vi -0.3 - 0.2x1ovcc | V
Voltage High Level Vi 0.8x IOVCC - I0vVCC \%
TFT Common Electrode Vcomu 3 5 5 A%
TFT Gata ON Voltage Van 10 - 16 A%
TFT Gata ON Voltage Vel -10 - -5 A%
Driving Backlight
Item Symbol | MIN | TYP |MAX| Unit Remark
Forward Current Ir - 80 - mA
Forward Voltage VE 3 3.2 34 V | Constant current
Backlight Power consumption WsL - 0.256 - Y

Page 4 of 27




LED Lifetime - 25000 - Hrs

Note : Each LED : IF =20 mA, VF =3.2V.

Note 2: Optical performance should be evaluated at Ta=25°C only.

Note 3: 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.

A\
—Jj4¢—o LEDA1

Figure : LED connection of backlight

Block Diagram

D(0:17),RS,WR,CS,
LCD Panel SDO,SDI,HSN,V[SN
i \ ,CLK, DEN Data
< Bus
Source+Gate Driver i
2.8 inch F
240(RGB )*320 ! P
:  VCC,IOVCC,
: ' GND ¢
i Grayscale : Power
' IManipulation VCOM i<
1 |Voltage '
BL A K1~K4
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Interface Timing

Timing Parameter

Parallel 18/16/9/8 bit interface timing(8080-II system)
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Serial interface timing characteristics (3-line SPI system)
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Serial interface timing characteristics (4-line SPI system)
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Parallel 18/16/9/8 bit RGB interface timing

E%I_a. . BYHCE
VEYMC WH
HSYME iy
I tEres {ENH
ViH "-."IH'K
EMABLE WiL WL o
Trgbl o | L L=1: Y ) P PWOH
VH |'|' WIH WIH
DOTCLE h i o
TN L toveo
trog tPOH
r [ WH : WIH
D[1 LIJ] ‘E' AT Wite Data W g:
Slgnal Symbal Parameier min M Linit Description
WEYRIG I'.EI:IIF'J' WEYRCHSYHC aship ime 156 Tid
HEYHC levrac WEYHCHSEYMG ok time 15 ng
- gus | DE sahup time 15 ns
[T CE hidd dmea 15 ns
o= Diats sship ime 15 ns 181 E-hil bug RGE
o179 -
Legyy Ciata hold time 15 ng | inteface mods
& DH CHZT CLE high- eal parkad 15 Tis
et POl DOTCLE kw-lewal parkd 15 ng
DTG LK —
Ao o] CHOT LI D’I'I:-EI Hime 100 - g
gy bogy | DOTCLE HSYNCVEYHG setal time - 15 ns
WEYMC l=vmca WEYNCHSYNG astlup imes 15 Nng
HEY MG bvracn YWETHCHSYHC ol tima 15 s
DE [T DE sabup time i35 ns
fgg | DE hold time 15 ns
D17 1] =] Data sefup Hme 15 ns | &bthus RGE
: tepy Diata hald time i5 ns | Nterface meds
P& CiH DT CLE hlg'l- gl DI.I_Iz-BT.-BrII:-:I 15 Nng
DOTCLK WL CHOT CLE Kaw-1ewal pukze faiiod 15 Tig
P o] CiOT CLE cycla imea 100 Tig
Ly CHST CLE HSYHC VWEYRC festal ime - 15 na

Mode; Ta= -2A0to 7O 92

t.=15ns

+—  —

1

0% 7
30

5 30%

, VO LEEY fo 35V, VEI=25V 10 851, AGND- VES- OV

15ns
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Register Wite/Read Timing
(a) Write to register

CS

RS

RD

WR

DB1T:0 I X Wirile register “index” K " X

(b) Read from register

cs | -
i
e

WR

DB1T:0| X Wit Pegiser ‘indes )—@
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GRAM Wite/Read Timing

Reset Timing Characteristics
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Power On/Off Sequence

Power On Sequence
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Power Off Sequence
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Optical Characteristics

Items Symbol | Condition | Min. | Typ. | Max Unit Remark
or - 80 -
. OB Center - 80 -
Viewing angles oL CR>10 - 20 - Degree. Note2
6r - 80 -
Contrast Ratio CR © =0 400 | 500 - - Notef,
Note3
Surface LV 0=0° | 300 | 350 | - | cd/m2 | Note2
luminance
) Ton - 30 40 Note1
R T 25° ’
esponse Time Tore 5° C - 30 20 ms Noted
X TBD TBD TBD -
White W
Yw TBD TBD TBD -
Red XRr TBD TBD TBD -
. © Yz | Backlight [TBD |TBD |TBD ; Note1,
Chromaticity i
XG 1S on TBD TBD TBD - Note5
QGreen
Yo TBD TBD TBD -
XB TBD TBD TBD -
Blue
Ys TBD TBD TBD -
Uniformit U 75 | 80 | - % Notef,
Y ° Noteb6
NTSC 65 % Note5
Luminance L 310 | 360 | 400 Notet,
Note7

Test Conditions:

1. IF= 20mA(one channel),the ambient temperature is 25

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

Note2. Definition of surface luminance.
Surface luminance is the luminance with all pixels displaying white. For more information see

Lv = Average Surface Luminance with all white pixels(P1,P2,P3,

Pn)
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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.

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).
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Note 3: Definition of contrast ratio

Luminance measured when LCD is on the "White" state

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

“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 and
“Black” state. Rise time (TON) is the time between photo detector output intensity changed from

90% to 10%. And fall time (TOFF) is the time between photo detector output intensity changed from
10% to 90%.

(If\!hite (TFT OFF) Black (TFT ON) White (TFT DFFP
2 _ 4 100%
28 | 9o% ————
58
s 2
m e
oS | o ————r—
sk 0%
o =
.

Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
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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
ji
J7 - = = = —
e |_ i F:\ |_ .f('r -.El L / '\_.':'

T — — —
i i e e [ ]
Y | ™y ke |
1 | —~— A N |
Bt : i
o |
i 4 s N N |
= i : ) !
= [ | | W L L |
™) : |
o | |
- 1r ! r'f e |"f ‘-\" - K-" !
! "x____ >, ol T !
1 R e R o e S S e R TSI v D S e e

Fig. 2 Definition of uniformity
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 state at point.
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Environmental / Reliability Tests

No Test Item Condition Remarks
. Note 1
1 glg}; Tiemnperature Ts=+60°C, 120hrs IEC60068-2-2,
peratio GB2423. 2-89
Low Temperature _ane Note 2 IEC60068-2-1
2| Operation Ta=-20°C, 120hrs GB2423.1-89
High Temperature . IEC60068-2-2
Ta=+70°C, 240h
3 | Storage a=+70, 240hrs GB2423. 2-89
Low Temperature . [EC60068-2-1
4 Ta=-30°C, 240h
Storage a > STVHIS GB/T2423.1-89
High Temperature & . [EC60068-2-3
=+ o
> | Humidity Storage Ta=+60'C, 90% RH max, 160 hours GB/T2423.3-2006
Start with cold
0 . 0 . temperature,end with
6 Thermal Shock -30°C 30 min ~+80C 30 min high temperature
(Non-operation) Change time: 5min, 30 Cycle IEC60068-2-14,
GB2423.22-87
C=150pF, R=330 Q, 5 points/panel
. Electro Static Discharge Air: £8KYV, 5 times; Contact: +4KYV, IEC61000-4-2
(Opeartion) 5 times; (Environment: 15°C ~ GB/T17626.2-1998
35°C, 30% ~ 60%, 86Kpa ~ 106Kpa)
Frequency range: 10~55Hz, Stroke:
o . 1.mm Sweep: 10Hz~55Hz~10Hz [EC60068-2-6
8 | Vibration (Non-operation) 2 hours for each direction of X .Y. Z. GB/T2423.5-1995
(package condition)
: 60G 6ms, = X, Y, &£ Z IEC60068-2-27
9 | Shock (Non-operation) 3 times for each direction GB/T2423.5-1995
Height: 80 cm, 1 corner, 3 edges, IEC60068-2-32
10| Package Drop Test 6 surfaces GB/T2423.8-1995

Note: 1. Ts is the temperature of panel’s surface.
2. Ta is the ambient temperature of sample.

Page 20 of 27




Mechanical Drawing
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No:|PIN NAME
1 | LEDK
2 | LEDA1
3 | LEDA2
4 | LEDA3
5 | LEDAM
6
7
8
9

IMO
I
IM2
IM3

10 | RESET
11| VSYNC
12 | HSYNC
13 | DOTCLK
4] DE
15| DBI7
16 | DB16
17| DB1S
18| DB14
19| DBI3
20| DBf2
21| DB
22| DB10

23| DBY

24| DB8

25| DBY

2| DB6

27| DB5

28| DB4

29| DB3

30| DB2

31| DB!

32| DBO

33| sbo

34| sol

3% RD

3 [WRX(DICK|

37 | DICX(SCL)

38| CSX

3| TE

40 | VoDI

41{ vool

421 vl

43| GND

441 XXR

45| Y+\YD

46 | XKL

41 Y

48| GND

49| GND

50| GND

LEDK

LED CIRCUIT DIAGRAM:

N

N

N

N

Mo LEDA1
N

LCMNOTES:

3. OPERATING TEMP: -20°C~+60°C
LEDA3 4. STORAGE TEMP: -30°c~+70°c
LEDA4 5.LCD IC: ILI9340X
6.Luminance:350cd/m2(TYP)
7."()"reference dimension."*
8. RoHS Compliant

1. DISPLAY TYPE: 2.8 INCH TFT /Normally black

RGB/MCU Interface

2. BACKLIGHT: 4 CHIP WHITE LED, IN PARALLEL
LEDA2 VF =3.2£0.2VlV = 204mA

INTERFACE

FPC Connector
(FH12-50S-0.5SH)

critical dimension

VIEWING
DIRECTION

FREE

DWN
HZX 2018.06.12

1.0

REV. SHEET OF
n

1.0

2018.06.12

First issue

REV.

DATE

MODIFICATION

Gray
DIRECTION

CHKD
HZX 2018.06.12

TOLERANCE UNLESS
SPECIFIED 0.2

PROJECTION
3rd ANGLE

mm

UNIT SCALE
11

Page 21 of 27



Precautions For Use of LCD modules

Handling Precautions

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.

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.

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

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

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:

— Isopropyl alcohol

— Ethyl alcohol

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

— Water

— Ketone

— Aromatic solvents

1.6. Do not attempt to disassemble the LCD Module.

1.7. If the logic circuit power is off, do not apply the input signals.

1.8. To prevent destruction of the elements by static electricity, be careful to maintain an

optimum work environment.

1.8.1. Be sure to ground the body when handling the LCD Modules.

1.8.2. Tools required for assembly, such as soldering irons, must be properly ground.

1.8.3. To reduce the amount of static electricity generated, do not conduct assembly and other

work under dry conditions.

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

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

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 ~ 40°C Relatively humidity: <80%

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

Inspection Sampling

3.1. Lot size : Quantity per shipment lot per model
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3.2. Sampling type: Normal inspection, Single sampling

3.3. Inspection level: |l

3.4. Sampling table : MIL-STD-105D

3.5. Acceptable quality level
Maijor defect : AQL=0.65
Minor defect: AQL=1.00

Inspection Conditions

4.1 Ambient conditions:

(AQL D

a. Temperature: Room temperature 25+5C

b. Humidity: (60+10) %RH

c. lllumination: Single fluorescent lamp non-directive (300 to 700 Lux)

4.2 Viewing distance

The distance between the LCD and the inspector’ s eyes shall be at least 355 cm.

4.3 Viewing Angle
U/D: 450/450, L/R: 450/450

4 Eveposition

T

Inspection Criteria

Defects are classified as major defects and minor defects according to the degree of

defectiveness defined herein.
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Major defect

Minor defect
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Vv I V2

¥y

[« >

H
Note: 1). Dot defect is defined as the defective area of the dot area is larger than

50% of the dot area.
2). The distance between two bright dot defects (red, green, blue, and white)

should be larger than 15mm.
3). The distance between black dot defects or black and bright dot defects should be more than 5mm

apart.
4). Polarizer bubble is defined as the bubble appears on active display area. The

defect of polarizer bubble shall be ignored if the polarizer bubble appears on the
outside of active display area.

Mechanics specification

As for the outside dimension of the modules, please refer to product specification for more details

Note: 1). Dot defect is defined as the defective area of the dot area is larger than

50% of the dot area.
2). The distance between two bright dot defects (red, green, blue, and white)
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