SKY TECHNOLOGY (SHENZHEN)CO.,LIMITED

Doc.No.:

REV @ A PAGE : 1/19

§§(I:EU(|E/|;\IJI IC_OI?\ITROL SPECIFICATION EFFECTIVE DATE - 2013-11-25
TFT-LCDmodule

Model No $FRD2403702

For Customer’s Acceptance

Approved by Comment

Signature Date

Prepared by
Checked by
Approved by

SKY TECHNOLOGY (SHENZHEN)CO.,LIMITED
WWW.SKY-LCD.COM

SALES@SKYLCD.COM




SKY TECHNOLOGY (SHENZHEN)CO.,LIMITED

Doc.No.:

REV @ A PAGE : 2/19

SPECTITLE
DOCUMENT CONTROL SPECIFICATION

EFFECTIVE DATE © 2013-11-25

10

11

12

Contents
(€1 aTc = I L= ot 1) o] o I 3
L1 FEAIUIES ...ttt e e nne e e R e e ne e e ne e 3
D22 AN o o] o i o] o 1 3
OULIINE DIMENSION ...ttt st bbbt e bbb b sbenne e enes 4
EleCtrical CharaCteriStiCS ......voviiiriiriesiesieses ettt 5
31 TFT-LCD MOUUIE ..ottt 5
3.2 BaCK-Light UNit.....c.ocoeiieee ettt sttt nne s 5
(2] FoTex QD TF=To = O 6
TFT-LCM Interface SPECITICAliON .......cccvieiiieeee et 7
Description of INerface’SigNal..........ccovcviciiciice s 8
6.1 REQISLEr SEIECHION ...ttt 8
6.2 Values of /CSduring GRAM WIILE........ccceiieiieeeeese e s eee et sae e nneas 8
6.3 80-System INterface TIMING.......ccveeieeie et e e ae e enneas 8
6.4 DC CharalleriStICS. . ccueiueeuerieiesiesie ettt sttt sttt a et bbb e s eneas 9
6.5 AC CharaCtefiSliCS ..c.veiueiuerieeieiie ettt sttt st sa b 10
6.6 Reset TiMiNg CharaCteriStiCS.......ciuiiiiierieieeiese e s e sae e ens 11
(@ ol o= IS o 1= ot | 1= 1 oo 12
Environment Absolute MaXimum RaliNgS .......cccevvererierieereeeeseese e seesse e seesee e ses 15
R = oL LY === A =0 1 10
= 0= 0 = 16
PrECAULIONS. ...ttt sttt bbbttt e et e bbb b beene e 17
00 =0 o | o S 17
S (0] = o =R PRPSP RO 18
IR I O - 1 o o S 18
11.4 Touch Panel Mounting NOLES..........c.coveieiiericie et 18
L1.5 OFNEIS ..ot bbbt b bbb 19
RECOIAS OF VEISION.......eitiiiiiieieie ettt bbb 19




SKY TECHNOLOGY (SHENZHEN)CO.,LIMITED

Doc.No.:

REV @ A

PAGE : 3/19

SPECTITLE
DOCUMENT CONTROL SPECIFICATION

EFFECTIVE DATE © 2013-11-25

1 General Description

FRD2403702 isatransmissivetypeaSi TFT-LCD (amorphous silicon thin film transistor
liquid crystal display) module, which is composed of a TFT-LCD panel, adriver circuit a
backlight unit, The panel sizeis 2.4 inch and thresolution is 240x320. High image quality aSi
TFT LCD module. Partial-screen display function is available. Sleep and Stand-by modes are

available for power saving.

1.1 Features

No [tem Specification Remark
1 Display Mode Normally White
2 Screen Size 2.4inch (diagonal)
3 Resolution 240XRGBX320
4 Color Number 262K
5 Color Arrangement RGB-stripe
6 Driver IC IL19341
7 Back Light White LED*4
8 Viewing Direction 12 o’clock
9 Interface 8& 16-hit interface.
10 Surface Treatment UV Cut
11 touch panel N/A

1.2 Application
# Mobile phone.
#  Portable multimedia device.

2 Outline Dimension

The mechanical detail isshown in Fig. 1 and summarized in Table 1 below.

Parameter Specifications Unit
Outlinedimensions | 42.72(W) x60.26(H) x 2.25(D) (LCM,no include FPC) mm
Active area 36.72(W) x48.96(H) mm
Resolution 240(H)RGBx 320(V) dots -
Dot size 0.153(H) x 0.153(V) mm
Overal Weight grams
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Figure 1:

3 Electrical Characteristics

3.1TFT-LCD Module

M odule specification of the module

Ta=25
Value
ltem Symbo Unit Notes
Min Typ Max
Vce 25 2.8 3.3
Supply Voltage for logic Y
\e 25 2.8 3.3
TFT Gate ON \oltage VGH * 10 15 20 \%
TFT Gate OFF \bltage VGL -15 -8 -5 \Y
Operating temperature Top -20 +70
Sorage temperature Tst -30 +80
3.2 Back-Light Unit
[tem Symbol Min. Typ. Max. Unit Remark
Current IF - 15X4 20X4 mA
Forward
VF 3.0 3.2 34 \Y
voltage IF=60mA
X 0.250 0.30 VF=3.2V
Chroma
Y 0.250 0.30
Brightness L 2800 Cd/m2
Uniformity UBL 80 %

) 4 LEDs used

®  Theluminousintensity of LED isstrongly dependent on the driving current.

e Itisrecommended the input of backlight to be constant current rather than

constant voltage.
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4 Block Diagram

2.4" TFT-LCD
240(RGB)X 320
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5 TFT-LCM Interface Specification

PinNo  |Symboal Description Note
1~4 DB0O~DB3 NC
5 GND Ground
6 VCC Power supply input for LCM: 2.8V
7 CS Chip select input pin.
Data/Instruction select input pin
8 RS ---RS="H ’: Display data.
---RS="L ’: Instruction data.
9 WR A write strobe signal can beinput viathis pin and initializes awrite
operation when the signal islow.
10 RD A read strobe signal can be input viathis pin and initiallizes aread
operation when the signal islow.
Select amode for interfaceto an MCU
11 IMO When IM0=0,IM3=0,setting 16bit
when IM0=1,IM 3=0,setting 8080 8bit
12 XL NC
13 YU NC
14 XR NC
15 YD NC
16 LED-A Power supply Cathode input for backlight
17 LED-K1 Power supply Cathode input for backlight1
18 LED-K2 Power supply Cathode input for backlight2
19 LED-K3 Power supply Cathode input for backlight3
20 LED-K4 Power supply Cathode input for backlight4
21 NC NC
22 DB4 NC
23~30 DB10~17 DATA bus
31 RESET Reset signal input Pin
32 \VCI Power supply input for LCM: 2.8V
33 IOVCC Power supply input for LCM: 1.8V
34 GND Ground
35-37 DB5~-DB7 |NC
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6 Description of Interface’Signal
6.1 Register Selection
/WR /RD RS Operations
0 1 0 Write command to register
1 0 0 Read command data to RAM
0 1 1 Write display data to RAM
1 0 1 Read display data from RAM
6.2 Values of /CSduring GRAM Write
ICS Operations
0 Data iswritten to the GRAM. RAM address is updated.
1 Data is not written to the GRAM. RAM address is hot updated.

6.3 80-system Interface signals

a) Write to register
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(b)) Read from register
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6.4 DC Characteristics (Vcc=2.4~ 3.3V, IOV cc=1.65-3.3V,Ta=-40 ~ 85C)

(VCC = VCI=2.40 ~ 3.0V, IOVCC = 1.65 ~ 3.30V, Ta= -40 ~ 85°C)

ltem Symbol | Unit Test Condition Min. Typ. Max. Note
Input high vcltage WVip W IOVCT= 1.8 - 3.3V 0.87ICVCT IOVC G
Input low vcltage Vi W IOVCT= 1.8 ~ 3.3V -0.3 J.2MovVee -
Cutput higl‘? veliage(’) Werr W I0H =-0.1 mA 0.8%1CVCE - - -
{ DB0-17 Fins)
Outputlow voltage Vars V| 10vCC=165-3.3Y - - oziovee | -
{ UBO-1/ Fins)
I/0 Izakage current I, A Vin=0~VCC -0.7 - 0.1 -
Current consumption
during nonmral [:[E)Hraiinn ler HA vec=28v, TE:ZE(CH fOSC =512KHz 109 -
(Vs GND | { Ling) GRAM dsta = J00Ch VCC)
Current consumption
during standby mode =7 pA VCI=2.8VW , Ta=26"C - an a0 -
(¥~ GND )
VC1=2.8V ,VREGTOUT =4.8Y
LCD Drive Power Supply Len A DOWDH=5.2V . Frame Rate: 70Hz, ) 50 )
Current { COVCH-GNC ) ine-inversion, Ta=25°C, GRAN data =
uouch
LCD Driving Voltage
COVEH W 45 - f -
{ DEVDH-GND )
Dispersion of the Average )
Cutput Voltage v v e W ]
6.5AC Characteristics
Normal Write Mode (IOVCC = 1.65~3.3V)
Item Symbol | Unit | Min. | Typ. | Max. | Test Condition
Bus cycle time Write cven as 10_0 - - -
Read tever ns 300 -
Write low-level pulse width PWiw ns 50 500 -
Write high-level pulse width PWhaw ns 50 -
Read low-level pulse width PW g ns 150 -
Read high-level pulse width PWer ns 150
Write | Read rise / fall time tyrd/twne ns - - 25
. Write ( RS to nCS, E/nWR) 10 -
Setup time - tas ns
Read ( RS to nCS, RWinRD ) 5 -
Address hold time tan ns 5 -
Write data set up time toew ns 10 -
Write data hold time th ns 15 -
Read data delay time tooR ns - - 100
Read data hold time toHR ns 5 -
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6.6 Reset Timing Characteristics
_Reset Timing Characteristics (IOVCC =1.65 ~ 3.3 V)
ltem Symbol | Unit Min. Typ. Max.
Reset low-level width tres ms 1 - -
Reset rise time Lees us 10
t
1RES RES H

nRESET

MVIH
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7 Optical Specification
Ta=25 ,Vcc=Vci=2.8V, [g=80mA

Item Symbol Condition Min. | Typ. | Max. | Unit Remark
_ 5 Note 1
Brightness B 120 | 170 -- cd/m )
With out TP
Contrast Ratio CR 8=0° 150 | 200 -- -- Note 2
] Rising: T,
Response Time S -- 25 40 ms Note 3
Falling : Ty Normal viewing angle
Whit X 0.273| 0.320 | 0.330
ite
y | Atthecenterof pandl f o 0343 | 0.363
Color Red X Backlight On 0.584 | 0.604 | 0.624
o Y 0.305| 0.325 | 0.345
Chromaticity 0279] 0209 | 0329 |
(CIE1931) | Green X Equipment: BM7 | 0279 0. :
Y Field=2° 0.587 | 0.600 | 0.612
X 0.115| 0.135| 0.155
Blue
Y 0.060 | 0.063 | 0.075
Top bu CR 10 4 | - -
o Bottom Bp Backlight On 15 -- --
Viewing Angle ) Degrees| Note4
Left 0, Equipment: BM7 40 -- -
Right 0r Field=2° 40 | -- -
8=0°
Normal viewing angle
Uniformity Un Backlight On 70 80 -- % Note 5
Equipment: BM7
Field=2°
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Note 1: The brightness test equipment setup
Ig=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

Note 3: Definition of response time

Tr Tt

100%
90%

Brightness (%)

10%
0%

N~
~N

Time (ms)

5
j) White(TFT OFF) Black('&:T ON) White(TFT OFF)
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Note 4: Definition of viewing angle

6 o'clock direction

fy- = 90°

Normal

Ox=0y=0°

y+

Mecasuring Stage

Note 5: Definition of uniformity (Un)

1/6 1/2 5/6
A
© O O O us
o
<
B O O O w»
:,:3
O O (O b5
!

_Active Area _

Bmin
Bmax

Un=

x100%

12 o'clock direction

By+ = 90°

TX+  Ox+=90°
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8 Environment Absolute Maximum Ratings

Item Symbol Min M ax Unit Remark
Operation temperature range Top -20 70 Ambient
Storage temperature range Tst -30 80 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:

2 a0
E A0
c
o a0
3 o P~
= ™
g 10
= N
L? Q o] =20 <1 =0 =0 100
Q
o)
©
5 Ambient Temperature ()
<
9 Redliability Test Items
Item Test Condition Criterion
High Temperature Storage 80 ,240hrs
Low Temperature Storage -30 ,240hrs
High Temp. & High Humidity Storage 60 ,90% RH, 240 hrs
There should be no

Vibration Test
(Non-operating)

Freq.:10~55~10 Hz, Amp.:1.5mm
1 hr for each direction of X, Y, Z

change which might

affect the practical
display function when

the display quality test

is conducted under
normal operating

condition.

Electrostatic Discharge Test Terminals 150 pF, 0 Q, £300 V, Contact
(Non-operating) Panel 150 pF, 330 Q, £8 KV, Air
Thermal Shock ) )

) -30 ,30min/80 , 30 min, 20 cycles
(Static)
High Temperature Operation 70 ,240hrs
Low temperature Operation -20 ,240hrs

High Temperature & High Humidity
(Operating)

50 ,909% RH, 240 hrs

FPC Peeling Strength Test

Pull speed: 50 mm/min, +90°,

> 400gf/cm
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10 Package

16 pcs per tray + 1 cover (EPE)

1y

25 trays + 1 dummy tray = 400 ps

Putting bag into carton
Protected by 6 pieces of cushion EPE sheet

Putting trays into anti-electrostatic bag

6

<

Packing carton with sealing tape
Carton outline size: 417x310x262 (mm)
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11 Precautions

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

11.1Handling

(@ 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 materias (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 alcohoal.

(f) Wipe off water droplets or oil immediately.

(g) Protect the LCD module from ESD. It will damage the LSl and the electronic
circuit.

(h) Do not touch the output pins directly with bare hands.
(i) Do not disassemble the LCD module.

() Do not lift the FPC of Touch Panel.

11.2Storage

(a) Do not leave the LCD modules in high temperature, especialy in high humidity
for along 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
ultraviolet ray for along time.

(d) Avoid condensation of water. It may cause improper operation.
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(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.

11.3O0peration
(&) When mounting or dismounting the LCD modules, turn the power off.
(b) Protect the LCD modules from electric shock.

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

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

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

(f) When astatic imageis displayed for along time, remnant image is likely to occur.
(g) Besureto 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 1TO film, it should avoid to use too tapering pen as the input
material.

11.4Touch Panel Mounting Notes

(@) 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.

(d) Mounting example:
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T
€3
o=
S £
: '8

Bezel / Housing — = N g

cx
Cushion

ITO Film =

ITO Glass-— =

TP Active Area

TP Viewing Area

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

11.50thers

a) If theliquid 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 isrecommended to peel off the protection film on the polarizer slowly so that
the electrostatic charge can be minimized.
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