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1 General Description

FB028CLS302-A is a transmissive type a-Si TFT-LCD

(amorphous silicon thin film transistorliquid crystal display) module,

which is composed of a TFT-LCD panel, a driver circuit a

backlight unit, The panel size is2.8inch and thresolution is 240x320. High image quality a-Si

TFT LCD module. Partial-screen display function is available. Sleep and Stand-by modes are

available for power saving.
1.1 Features

No Item Specification Remark
1 Display Mode Normally Black

2 Screen Size 2.8inch (diagonal)
3 Resolution 240XRGBX320
4 Color Number 262K

5 Color Arrangement RGB-stripe

6 Driver IC 1L19341V

7 Back Light White LED*4
8 Viewing Direction 120’CLOCK

9 Interface SPI14W 8BIT
10 Surface Treatment UV Cut

1.2 Application
4 Mobile phone.
#  Portable multimedia device.

2 Outline Dimension

The mechanical detail is shown in Fig. 1 and summarized in Table 1 below.

Parameter Specifications Unit
Outline dimensions | 50 (W) x69.2(H) x2.3+-0.1(D) (LCM,no include FPC) mm
Active area 43.2(W) x57.6(H) mm
Resolution 240(H)RGBx 320(V) dots -
Dot size 0.153(H) >0.153 mm
Module brightness | 300 cd/m*
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0T ,T%m‘m 5&; 7 PIN DEFINATION
, - 1 No:| PIN NAME
#pET=0.15 #AET=0.15 1 GND
2.8" 2p2K TFT 2 RESET
- \H) 240 X RGB X 320 scL
w g e Il = L : ] W M "
3 ez s 1 3 T o
s , 6 SDA
b [l 7 D0
‘ v,y Jﬁ 8 GND
L : 9 vCe
10 | LEDA
e B 1| LEDK
FPCRETF i B ol ik
b % 13 LEDK
s s 4] ek
15 XL
L 16 YU
NOTES: i gl 2 YA
1. DISPLAY TYPE: 2.8”TFT NH@.%%«W A ﬁr&: %W \ﬂ/mﬁ H\/u emj Qﬁ < m ”m
2. VIEWING DIRECTION: 12:00 iﬁ Pl v 8BIT
3.LCD DRIVE IC: IVO+ILI9341V s
4. POLARIZER MODE: TRANSMISSIVE/POSITIVE Vs
5. OPERATING TEMP: ~10° C™+60° C oo orihors 028
6. STORAGE TEMP: -20° C +70° C
DRAWING BURT
7. UNMARKER TOLERANCE: 0. 20 T v oo TR T S E—
8. REQUIREMENTS ON ENVIRONMENTAL PROTECTION: RoHS e s O 9 o T st

Module specification of the module

Figure 1
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3 Electrical Characteristics

3.1 TFT-LCD Module

Ta=25°C
Value
Item Symbo Unit | Notes
Min Typ Max
Vcce 25 2.8 3.3
Supply Voltage for logic Vv
\/ci 2.5 2.8 3.3
TFT Gate ON Voltage VGH * 115 19 \%
TFT Gate OFF \Voltage VGL -15.5 -7 \%
Operating temperature Top -20 +70 °C
Storage temperature Tst -30 +80 °C
3.2 Back-Light Unit
Item Symbol Min. Typ. Max. Unit Remark
Current IF -- 80 100 mA
Forward
VF 3.0 3.2 3.4 \%
voltage IF=80mA
X 0.240 0.28 VF=3.2V
Chroma
Y 0.250 0.29
Brightness L 4500 Cd/m2
Uniformity UBL 80 %
() 4 LED

®  The luminous intensity of LED is strongly dependent on the driving current.

e Itis recommended the input of backlight to be constant current rather than
constant voltage.
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1 GND Ground
2 RESET Reset signal input Pin
3 SCL Second Data lane in 2 data lane serial interface.
4 D/C This pin is used to be serial interface clock.
5 CS Chip select input pin.
6 SDA The data is latched on the rising edge of the SCL signal.
7 SDO |The data is outputted on the falling edge of the SCL signal
8 GND Ground
9 VCC Power supply input for LCM:2.8V
10 LED-A Anode pin of backlight
11~14 | LED-K Cathode pin OF backlight
15 XL NC
16 YU NC
17 XR NC
18 YD NC

5 TFT-LCM Interface Specification
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6 Description of Interface’Signal

6.1 RGB Interface Timing Charateristics

BT4 RGE Interface Timing
The timing chart of RGB interface DE mode is shown as follows.

' bk e (ot T

|

W Trer porch (Tugh

HS I
1 1 lirve €Tod
el 13 (T sma)

H frant porch (T

H back Dﬂ'lﬂ'lﬁr;* |Tr|p}

Rl ml gl
oo (A PO
i

LEE R ER DR

DE
Data "
bus Irvealid
Laich .
Hata Inrvalid

Irrvalid

Mota: Tha salfing of front porch and Back porch i hott must mratcfy bt in IC a5 this mods.
Figure 28 Timing Chart of Signals In RGE Interface DE Made
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6.2 DC Characteristics

T2 DC Characteristics

Specification Related
Parameter Symbaol Condition Unit .
MIM. | TYR | MAX. Pins
Power & Operation Voltage
System Volizge VoD Operating voltage 25 28 4.8 A
I'Q Supply
Interface Operstion Voltage oDl 1.65 1.8 33 W
Voltags
Gate Driver High Voltage ViEH 1.5 18 W Naote 4
Gate Driver Low Voltage WiEL T8 -12 A
Gate Driver Supply Voltags WGEH-VGEL - a0 A Note §
Input / Output
Logic-High Input Violtage WIH o.mDD vDDl A Naote 1
Logic-Low Input Violtage WiIL W55 0.awDD A Naote 1
Logic-High Qutput Voltags WVOH 1OH = -1.0mA 0.8vDD vDDl A Naote 1
Differential Input High
VIT+ ] 50 m/
Threshold \oltage
Differential Input Low MIPI_CLK
VIT- -850 ] m
Threehold Voltags MIPI_Dats
Single-sndad Recsiver Input
VIR 0.5 1.2 W
Operation Voltage Rangs
Logic-Low Output Voltags VoL 10L = +1.0mA W55 0.2%DD W Naote 1
Logic-High Input Current 1H WM = VDDI us Naote 1
Logic-Low Input Current IiL VIM =55 -1 us Naote 1
nput Leskage Cumrant IiL 1OH = -1.0mA -0 i us Naote 1
VCOM Voltags
VCOM smalitude VCOM | | vss | | v |
Source Driver
Gamma Refarence
VAP 4.4 5.4 W
Voltage({Positive)
Gamma Refarence
VAN 2.8 46 W
Voltage(Negative)
Balow with 90%
Sourze Output Settling Time Tr 10 us Naote 2
precision

Tahle 2 Basle DC Characterlstles




HE (B8)BRad

Ii_l] Facelcd(HongKong) Limited

Doc.No.:

REV : A PAGE : 9/20

SPECTITLE

DOCUMENT CONTROL SPECIFICATION

EFFECTIVE DATE : 2018-12-10

6.3 AC Characteristics

7.54

RGB Interface Characteristics :

HEYNC
WEYNC

ENABLE

T Pl Tang ol

L -
r i
T.. 1
Datm Bus )é Vi Write Diata Vo IE :
Write 1 ¥ — ¥ T
]
Flgure 4 RGE Interface Timing Characteristles
VODiw? § VDDw2 8 AGNDwDENDel, Tee2s
Signal Symbaol Parameter MIN MAX | Unit Description
HSYMNC,
| —— VSYMNC, HEYMC Setup Time 5 ns
VEYMNC
Tewa Enable Setug Tims 5 ns
EMABLE
Ting: Enable Hold Time 5 ns
PWDH DOTCLEK High-level Pulse Width 13 ns
PWDL DOTCLE Low-level Pulse Width 13 ns
DOTCLK
Tayas DOTCLK Cycle Time 28 ns
Trghr, Trghf DOTCLK Rise/Fall time 15 ns
A Teea PD Data Setup Tima 5 ns
T PD Data Hold Time 5 ns

Tahle 7 18/16 Blts RGE Interface Timing Characterlstles
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6.4

7.5.6 Resst Timing:

Reset Timing

L.

:"_THT
Display - -

I Initial condition
status Normal aperation >< During reset >{ {Default for HW resst)
Flgure 10 Reset Timing

VOO 8 VDOw2 8, AGNDeDEN el Tee2s
Related Pins Symbol Parameter MIN MAX Unit

TRW Reset pulse duration 10 - e
RESX - 5 (Nose 1. 5) ms

TRT Resst cancel

120(Mote 1, &, T} mis
Table 10 Reset Timing

- oF

1. Tha rataf carcal includas also reguwined tima for loading \D byfes, VOOW sething and' other satfings from AV (or simidar devica io

ragistars. This icading i dong evary fime whan ifam is AW redet cancal ime: (BRT} within 5 ms affer & dding adge of RESX,

2. Spiea due ip an aiectrosiadc dischaps on KESX (ine does not ceuss imagular Sysian resal accorting o fha tabie balow:

RESX Pulse

Action

Shorter than Sus

Riesst Rejecied

Longer than Sus

Resst

Batwesn Sus and Sus

Resst starts

3 During ifsa Rasalfing pancd, the display will be blankad [Tha display is artarng blarvking saquansa, which manmum kma s 720

m&, wirar Regaf Starts iv Siasg Ol mmode. The display ramaing i blank siate in Seap in =mods. | and e rahem o Dafeult condiion

for Hardware Resaf.

4. Sprea Reyection also apples curing & vakd mied polss 25 shown Dekow:
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10ps

Beset is accepted

10jes

TR

el el _q!.-v-\.',.-w\.-\.-m-n.w-y"l\q.a v ] o

“ Umy

Hing

5 When Resal agplied during Sleep fn ook,

B When Resel agpled during Sleep Ol Mods.

Less then M wedth positive spike will be rejected

7. If iz necassavy fo wat Smiac afer reieasing RESX bafors fending commands. Also Sieap Ouwt command cannat ba sant for

120msec.
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Note 1: The brightness test equipment setup
Ie=60mA, Field=2° (As measuring “black” image, field=2° is the best testing condition.)

50 cm

BM-7 = - - - — ——The center of the screen

Field = 2°

TFT-LCD Panel /

Note 2: Definition of contrast ratio (C.R)

Brightness When LCD is at “White” State
Brightness When LCD is at “Black” State

CR=

Note 3: Definition of response

time
/ b ) 7
Display data ‘}E'»Iack (TFT OFF) White (TFT ON) Black (TFT OFF) “;
| {
L —lTre [ P
1]
optical  100%
R 90%
esponse
10%
0%
>
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Note 4: Definition of viewing angle

Normal
Ox =0y =0°

6 o’clock direction

By- = 90°

y+

Measuring Stage

Note 5: Definition of uniformity (Un)

1/6 1/2 5/6
© 1/6
Qo
<
o 1/2
2
g
5/6
|
_Active Area
Bmin

Un= ————— x<100%

Bmax

12 o’clock direction

Oy+

= 90°

Ox+ = 90°
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8 Environment Absolute Maximum Ratings

Item Symbol Min Max Unit Remark
Operation temperature range Top -10 60 °C Ambient
Storage temperature range Tst -20 70 °C Ambient
®  Corrosive gas environment is not acceptable.
®  TFT-LCD color will change slightly depending on environment temperature. This phenomenon is

reversible. Current reduction rate of LED backlight is according to the graph indicated below:

50
Ambient 0

30
Tempera e \

20
ture (°C) oy

10

O B0 40 &0 80 100

Allowable Forward Current (mA)
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10 Inspection Standard
Thas standard apply to TFT module specificanon

1. Inspection condition:

Under daylight lamp 20—40W, product distance inspector’eye 30cm.incline degree 30°

30 degree
2. Inspection standard
NO Item Inspection standard Rate
Case of Dot defect is below
@ Bnght Dot (whit spot) . 0
@ Dark Dot (black spot) - “0" (In case of Dark Dot on Main
TFTLCD)
- NG if there's full Dot defect.
- Damaged less than the size of sub-pixel 1s not counted
as defect
- Dots darker than the size of sub-pixel are not defined
as bnght dot defect
>1 Dot
2 g Acceptable number
s1Ze Loum )
=010 ignore
0.10<P=015 3
0.15<P =020 2 ounor
025<P =025 1
0.25<® 0
Sze (mm) Acceptable number
1gmore W=003 ignore
22 line L=40 003<W=004 2
L=40 0.04<W=005 1
0.05<W Treat with dot
non-conformance
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11 Package

Packing bag

Putting bag into carton
Protected by 2 pieces of cushion EPE sheet

Putting trays into anti-electrostatic bag

Packing carton with sealing tape
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Carton outline size: 400>295x145 (mm)

12 Precautions

Please pay attentions to the followings as using the LCD module.

12.1Handling

(@) Do not apply strong mechanical stress like drop, shock or any force to LCD
module. It may cause improper operation, even damage.

(b) Because the polarizer is very fragile and easy to be damaged, do not hit, press or
rub the display surface with hard materials.

(c) Do not put heavy or hard material on the display surface, and do not stack LCD
modules.

(d) If the display surface is dirty, please wipe the surface softly with cotton swab or
clean cloth.

(e) Avoid using Ketone type materials (e.g. Acetone), Toluene, Ethyl acid or Methyl
chloride to clean the display surface. It might damage the touch panel surface
permanently. The recommended solvents are water and Isopropyl alcohol.

(F) Wipe off water droplets or oil immediately.

(9) Protect the LCD module from ESD. It will damage the LSI and the electronic
circuit.

(h) Do not touch the output pins directly with bare hands.
(i) Do not disassemble the LCD module.
(1) Do not lift the FPC of Touch Panel.

12.2Storage

(@) Do not leave the LCD modules in high temperature, especially in high humidity
for a long time.

(b) Do not expose the LCD modules to sunlight directly.

(c) The liquid crystal is deteriorated by ultraviolet. Do not leave it in strong
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ultraviolet ray for a long time.
(d) Avoid condensation of water. It may cause improper operation.

(e) Please stack only up to the number stated on carton box for storage and
transportation. Excessive weight will cause deformation and damage of carton
box.

12.30peration
(&) When mounting or dismounting the LCD modules, turn the power off.
(b) Protect the LCD modules from electric shock.

(c) The Driver IC control algorithms stated above should always obeyed to avoid
damaging the LSI and electronic circuit.

(d) Be careful to avoid mixing up the polarity of power supply for backlight.

(e) Absolute maximum rating specified above has to be always kept in any case.
Exceeding it may cause non-recoverable damage of electronic components or,
nevertheless, burning.

() When a static image is displayed for a long time, remnant image is likely to occur.
(9) Be sure to avoid bending the FPC to an acute shape, it might break FPC.

(h) Most of the touch screens have air vent to equalize the inside air pressure to the
outside one. The air vent must be open and liquid contact must be avoided as the
liquid may be absorbed if the liquid is accumulated near the air vent.

(i) For the fragility of ITO film, it should avoid to use too tapering pen as the input
material.

12.4Touch Panel Mounting Notes

(a) If a cushion is used between bezel/housing and film must be choose as free as
enough to absorb the expansion and contraction to avoid the distortion of film.

(b) The cushion must be placed out of the Viewing Area.

(c) Bezel/Housing edge must be posited between Key Area and Viewing Area. The
edge enters the Key Area may cause unexpected input if the gap is too narrow or
foreign particles like dusts exist between Bezel/Housing and ITO film.
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(d) Mounting example:

TP Viewing Area

£
=
0 £
o £
. ! O
Bezel / Housing — = N g
SN
. [
Cushion \
ITO Film — =i 4
+ + F F A \
H+ . + . + . + . + ) |
ITO Glass— = }
\
| TP Active Area
|
|

0.5 mm ‘L

The corner part has conductivity. Do not touch any metal part after mounting.

12.50thers

a) If the liquid crystal leaks from the panel, it should be kept away from the eyes or
mouth.

b) For the fragility of polarizer, it is recommended to attach a transparent protective
plate over the display surface.

c) It is recommended to peel off the protection film on the polarizer slowly so that
the electrostatic charge can be minimized.
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