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1. LCM Specification
1.1 Description

DWO0240A2BZ is a transmissive type color active matrix liquid crystal
display(LCD) which uses amorphous thin film transistor(TFT) as switching
devices. This product is composed of a TFT LCD panel, a drive IC, a FPC and a
LED-backlight unit. The active display area is 2.4 inches diagonally measured
and the native resolution is 240*RGB*320.Features of this product are listed in
the following table.

1.2 Functions & Features
Table 1.1 Module Functions & Features

Parameter Value Unit
LCD Mode TFT/Transmissive -
Color Depth 262 K -
Display Resolution 240RGB*320 pixels
Module Size 60.26(H)*42.72(W)*2.5(T)(Exclude FPC) mm
Active Area (A.A) 48.96(H)*36.72(W) mm
Pixel Arrangement RGB-stripe -
Viewing Direction 6 O’ clock
Display Mode Normally white
LCD Controller/Driver IL19341 -
IC Package Type COG -
Interface 8,9,16,18-bits MF:k/Jir/eG’Sllgl'.lg_bitS RGB /3,4 -
Power Supply Voltage 2.5~3.3 \
Back-light White LED*4 PCS

_____________________________________________|
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2. Mechanical Specification
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3. Pin Descriptions

Pin No. Symbol I/1O Functional Remark

1 LEDK P LED Power supply -

2 LEDA P LED Power supply +

3 GND P System ground.

4 VCI P Power supply, 2.5~3.3V

5 RESET I Reset signal pin.
Register select signal (80-system) or serial interface

6 RS_SCL I . . :

- clock in 3-wire/ 4-wire .

7 /RD I 80-system : /RD (read strobe signal)

8 /ICS I 80-system: Chip select pin.

9 SDA I/0 Serial Data in/out signal.
80-system: Serves Write sinnal

10 WR_D/C I _

- 4-line system: Command or Parameter select.

11 VSYNC I Vertical synchronizing signal.

12 HSYNC | Horizontal synchronizing signal.

13 DOTCLK | Dot clock signal

14 DE | Data ENABLE signal

15 GND P System ground.

16~33 DB17~DBO0 I/O Data bus

Tearing effect output. ( If not used, please open this

34 TE O .
pin.)

35 GND P System ground.

36 IOVCC P Logic Power supply: 1.65~3.3V

37 TP_R I

38 TP_D I

= TOUCH PANEL CONTROL PIN (N.C)
39 TP_L I
40 TP_U I

V. 1. WRIEREENE FPC FRE N 8, 9, 16, 18-bits K] MPU 11 ¢ 3 4kl 4 £&
SPI M, % & N 6, 16, 18-bits [f] RGB (M7 FPC I 'E N
SPI)
2. BRI 16-bits ) MPU 1.

Instructions :

1.According to customer requirements,the FPC can be set up as MPU 8,9,16 and 18bit interface;
3 or 4 wire SPI interface; 6,16,18bit RGB interface (But for RGB, it must be set as SPI
interface on FPC).

2.The default interface is MPU 16bits. If customer changes interface at their side after
receiving samples from us, please remind us to change too when mass production.
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4. Electrical Units

4.1 Absolute Maximum Ratings

The absolute maximum ratings are list on Table 4.1. When used out of the
absolute maximum ratings, the LCM may be permanently damaged. Using the
LCM within the following electrical characteristics limit is strongly recommended
for normal operation. If these electrical characteristic conditions are exceeded
during normal operation, the LCM will malfunction and cause poor reliability.

Table 4.1 Module Absolute Maximum Ratings

Item Symbol Unit Value Note
Power Supply Voltage (1) vdd \% -0.3to +4.0
Power Supply Voltage (2) | VGH ~VSS \% -0.3to +17.0
Power Supply Voltage (3) | VSS ~ VGL \% 0to-12.0
Operating Temperature Top °C -10 to +60
Storage Temperature Tst °C -20 to +70
Operating Humidity Hop %(RH) 10~85
(VSS=0V)

4.2 Electrical characteristics (Ta=25°C)

Table 4.2:DC Characteristic (Vcc = 3.0 ~ 3.6V)

Item Symbol Condition Min. | Type. [ Max. [ Unit
Supply .
Voltage Logic | Vvdd 2.5 2.8 3.3 \%
H
VIH 0.7Vad | --- Vad
Input level
Y,
Voltage L
Vi 0 --- 0.3Vadd
level
With internal
Current voltage generation;
Consumption oo VDD=3.3V; N N mA
Tamb=2 5C;
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4.3 Back-light Specification
Table 4.3 Back-light Characteristics

Item Symbol Conditions Min. | Type. | Max. | Unit
\S/gft);"ye V= - 32 | 33| Vv
3 ? Only Backlight

upPpPly IF 60 mA
Current
Average Backlight Current 2
Brightness v IF=60mA 200 220 Cd/m
CIE Color X Backlight Current _ 0.27 _
Coordinate IF=60mA —
(Without LCD) Y - 0.27 -

Backlight Current

Uniformity B IF=60mA - 80% - %
Color White

Note: 4 LEDs in parallel connection.
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5. AC Characteristics

5.1 Parallel MPU interface operation

D/CX b K
t::hw . tas; il = n ta:[ » tcnw
csx \ i 7
> csfr_
WRX = bwe
e L 5 2
L. | i TW rh i
- tu:ls1 - I Lnt >
D[17:0
Wrte) X X
=, tast - t-t - tant .
P rcs d Lrcsfm .2
tru: t'cfn" .;|
RDX 1 Uit Lrelifm > _L
trat.-' tratfrr'. tr-:Ih trd!ﬂm
< * - tmdh »
D[17:0
(Read) X X
Signal Symbol Parameter min max Unit
DCX tast Address sefup time 0 ns
taht Address hold time (Write/Read) 0 ns
tchw CSX "H" pulse width 0 ns
tcs Chip Select setup time (Write) 15 ns
CSX ircs Chip Select setup time (Read ID) 45 ns
trosfm Chip Select setup time (Read FM) 355 ns
test Chip Select Wait time (Writa/Bead) 10 ns
twe Write cycle 66 ns
WRX twrh Write Control pulse H duration 15 ns
twrl Write Control pulse L duration 15 ns
trefm Read Cycle (FM) 450 ns
RDX (FM) trdhfm Bead Control H duration (FM) a0 ns
trdifm Read Gontrol L duration (FM) 355 ns
trc Bead cycle (ID) 160 ns
RDX (1D) trdh Read Control pulse H duration an ns
trell Read Control pulse L duration 45 ns
: tdst Write data setup time 10 ns
SH ;g} tdht Write data hold time 10 ns
DI8:0], trat Bead access i:tme 40 ns
D[7:0] tratfm Read access time 340 ns
trod Bead output disable time 20 80 ns

_____________________________________________|
DW0240A2BZ

TR

9 OF 24



l(ll IG l E( H Kingtech Group Co., Ltd. . ied Touchscreen Experr

Add: Room 2407, Chuangjian Builkding, Qianjin 2nd Road, Xikiang, Bacan district, Shenzhen City, Guangdong Provinces, China S18126

E-mail: Helen@kingtechgroup.cn TEL: 86-755- 23037763 Mobile: +85-139-2528-0718 Web: www kingtechdisglay_com
5.2 3-line SPI
e
,/ - : tese 4 g teey
CSX
; e tsce
" L.SL-‘«E L"—" e i
% < scL I
o X
= . tSH-
tSDS
SDA (DIN)
(Host) P
l\ taf.u:
‘g SDA (DOUT) Hi-Z {*
o |(Driver) -
Signal Symbaol Parameter min max Unit
Iscycw Serial Clock Cycle (Write) 100 - ns
tshw SCL "H” Pulse Width (Write) 40 - ns
SCL tshw SCL "L" Pulse Width (Write) 40 - ns
tscycr Serial Clock Cycle (Head) 160 - ns
tshr SCL “H” Pulse Width (Read) 60 - ns
tsir SCL “L" Pulse Width (Read) B0 - ns
SDA/ SDI teds Data setup time (Write) a0 - ns
{Input) tsdh Data hold time (Write) 30 - ns
SDA/S SDO tace Access time (Read) 10 - ns
(Output) foh Output disable time (Read) 10 50 ns
tsce SCL-CSX 20 - ns
csx tg:: CSX "H" Pulse Width ;g - Ez
CSX-SCL Time
tcsh 65 - ns

Note: Ta = 25 C, VDDI=1.65V to 3.3V, VCI=2.5V to 3.3V, AGND=VSS=0V
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5.3 4-line SPI
CSX 1
< Loss > [« Losh >
D/CX X
K tas tah
e "
P tar/tar | . tw it/ tan
SCL \ / \
tas || tdn :
et ]
SDA (SDI) X K
< tac: > < t-::u:l %
SDA (SDO) ( )
Signal Symbol Parameter min max Unit
csx tcss Chip select time (Write) 40 - ns
tesh Chip select hold time (Read) 40 - ns
twe Serial clock cycle (Write) 100 - ns
twrh SCL "H” pulse width (Write) 40 - ns
scL twrl SCL “L" pulse width (Write) 40 - ns
trc Serial clock cycle (Read) 150 - ns
trdh SCL “H" pulse width (Read) 60 - ns
trdl SCL “L" pulse width (Read) 60 - ns
DICX tas D/CX setup time 10
tah D/CX hold time (Write / Read) 10
SDA/ SDI tds Data setup time (Write) 30 - ns
{Input) fdh Data hold time (Write) 30 - ns
SDA/ SDO facc Access time (Read) 10 - ns
{Output) fod Output disable time (Read) 10 50 ns

Note: Ta = 25 C, VDDI=1.65V to 3.3V, VCI=2. 5V to 3.3V, AGND=VS5=0V

|
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5.4 RGB interface operation

bt ol e fSYNCS
Eiggbr ‘ >
VSYN C =t V|H
HSYNC =1t Vi
tENS tENH
i [
T VIH VIHT
| .
ENABLE FEVIL ViL
trobt e — PWDL trgbr o) e PWDH L
VIH], [ Vin VIHT;
DOTCLK v Vit P, \
J tPDS i} tPDH -
Moy W
D170 H ; ViH
[17:0] !{7_ Vi Write Data ViL _2‘-\
Signal Symbol Parameter min max Unit Description
VSYNC / tsymcs VSYNC/HSYNC setup time 15 - ns
HSYNCG tsymoH VSYNC/HSYNC hold time 15 - ns
DE tens DE setup time 15 - ns
tenm DE hold time 15 - ns
D[17:0] feos Data setup time 15 - ns 18/16-bit bus RGB
' troH Data hold time 15 - ns | Interface mode
PWDH DOTGCLK high-level period 15 - ns
PWDL DOTGCLEK low-level period 15 - ns
DOTCLK
tovon DOTCLK cycle time 100 - ns
trgbr bigee | DOTCLK HSYNG WSYNG rise/fall ime - 15 ns
VSYNC / tgvcs VSYNC/HSYNC setup time 16 - ns
HSYNG toymoy VSYNC/HSYNC hold time 15 - ns
OE tens DE setup time 15 - ns
tern DE hold time 15 - ns
D[17:0] tros Data sefup time 15 - ns 6-bit bus RGB
’ tron Data hold time 15 - ns interface mode
PWDH DOTGLK high-level pulse period 15 - ns
DOTCLK PWDL DOTCLK [ow-leu_'el pulse period 15 - ns
toyoo DOTCLK cycle time 100 - ns
trgbe bgee | DOTCLK HSYNG VSYNG rise/fall ime - 15 ns

Note: Ta=-30to 70 T, VDDI=1.65V fo 3.3V, VCI=2. 5V io 3.3V, AGND=VSS=0V
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6. Optical Specifications

Optical characteristics are determined after the unit has been ‘ON’ and stable for

approximately 30 minutes in a dark environment at 25°C. The values specified are

at an approximate distance 50cm from the TFT-LCD surface at a viewing angle of

@®and 9 equalto 0° .

Measurement condition: Refer to next pages ( C-light source, Halogen Lamp )
*2): without Polarizer

o Specifications
Item Symbol | Conditions - Unit
Min. Typ. Max.
Transmittance T% 4.5 5.0 - %
Contrast Ratic CR Viewing - 250
normal angle
Response Time (i = O =0
(by Quick) Ten Ton ) 3 ’ ms
Oy, - 45 .
Hor. - e
gy Ux- Center - -
Viewing Angle . CR>10 _ 2 = deg.
Y4
Ver.
”V = E{:I -
xR 0.592 0.612 | 0.632
Red
YR 0.309 | 0329 | 0.349
Xa 0.279 0.298 | 0.219
GF only Color| G0 Viewing
s Yo = 0.547 | 0567 | 0.587
Chromaticity normal angle
(CIE 1931) Blue A Oe=0y=0" | 9.124 | 0.144 | 0.164
Ye 0.090 | 0.110 | 0.130
) A 0.288 0.308 | 0.2328
White
Yw 0.305 0.325 | 0.345

Tk 13 OF 24 DW0240A2BZ
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Notes : 1. Contrast Ratio(CR) is defined mathematically as :
Surface Luminance with all white pixels

Contrast Ratio =
Surface Luminance with all black pixels

2. Surface luminance is the center point across the TFT-LCD surface 500mm from the surface with all
pixels displaying white. For more information see FIG 1.

3. Response time is the time required for the display to transition from white to black(Rise Time, Tr)
and from black to white(Falling Time, Tf). For additional information see FIG 3.

4. Viewing angle is the angle at which the contrast ratio is greater than 10. The angles are
determined for the horizontal or x axis and the vertical or y axis with respect to the z axis which
is normal to the TFT-LCD surface. For more information see FIG 4.

5. Optimum contrast is obtained by adjusting the TFT-LCD Threshold voltage(Vth & Vsat)

FIG. 1 Optical Characteristic Measurement Equipment and Method

LCD-7000 System

Light Source D

Light Source
Spot Size
$=12 mm

LCD CELL\A
| |

Optical Stage(x,y)—>| il

Detector D

<Transmissive Mode>

|
TR 14 OF 24 DWO0240A2BZ



l(ll IG I E‘ H Kingtech Group Co., Ltd. - £ 7ouchscrees Svperr

Add: Room 2407, Chuangjian Building, Qianjin 2nd Road, Xixiang, Bacan district, Shenzhen City, Guangdong Province, China 518126

%
[=] %4
:

E-mail: Heleni@kingtechgroup.cn TEL: 86-755- 23037763 Mobile: +85-139-2528-0718 Web: www kingtechdisplay com

FIG. 2 The definition of Vth and Vsat

100%
90%

Transmittance
50%

10%
0%

Vth  Vsat Voltage

FIG. 3 The definition of Response Time

The response time is defined as the following figure and shall be measured by
switching the input signal for "black” and "white”.

Tr Tf
i — > - — | |——
100 — —
O0 [~ N 2 AR
Optical
Response
10 - R L LR LR LR S EREEEEEEEE
0 white \ ~ white
black

* Voltage conditions for Response time
Vgate: 19V DC
Vdata: 0V~3.3V DC
Veom : 0V (Ground)

Tk 15 OF 24 DW0240A2BZ
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FIG. 4 The definition of viewing angle

<dimension of viewing angle range>

$=0 -
(3:00) xr

|
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7. Reliability Test Items

No. Test Item Test Condition Check Time
1 High temp storage T=70C 72Hrs
2 Low temp storage T=-20C 72Hrs
3 High temp operation T=60C 72Hrs
4 Low temp operation T=-10C 72Hrs
5 High temp & high humidity T=50°C H=85% 72Hrs

Reliability Test Criteria:
Display function should be no change under normal operating condition.

|
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8. Package(TBD)

9.Handling Precautions

9.1 Safety

The liquid crystal in the LCD is poisonous. Keep away from your mouth and eyes.
If the liquid crystal contacts with your skin, mouse or clothes, use soap to wash it
off immediately.

9.2 Handling

I. The LCD panel is made of very thin glass. Mechanical impact or extrusion to
the surface should be prevented.

ii. The polarizer attached on the display is very easy to be damaged, handle it
with special attention.

lii. To avoid contamination on the display surface, do not touch the display

surface with bare hands.

iv. The transparent electrodes may be disconnected if you use the LCD panel

under dew-condensing environment.

v. The characteristics of the semiconductor devices may be affected when they
are exposed to light, possibly resulting in malfunctioning of the ICs. To prevent
such malfunctioning of the ICs, make sure the application and the mounting of
the panel are designed so that the IC is not exposed to light.

9.3 Static Electricity

Ground soldering iron tips, tools and testers when you operate. Also ground your
body when handling the products and store the products in an anti-electrostatic
container.

9.4 Storage

Store the products in a dark place where the temperature is within the range of
25+10°C and with low humidity (60%RH or less). Do not store the LCD product in
an atmosphere containing organic solvents or corrosive gases.

9.5 Cleaning

Do not wipe the polarizer with dry cloth, as it might cause scratching. Wipe the
polarizer with a soft cloth soaked with petroleum IPA. Other chemical might
damage the panel.

|
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10. QC

10.1  Purpose

To ensure the stability of our product and standardize our inspection

10.2 Application Range
This standard is applied to all 3.5 inch and smaller sized LCM product from Elsun Technology Co.Ltd
10.3 Definition of inspection area

C area: The area covered after installation
B area: visible area

A area: display area C

10.4 The environmental condition of inspection
Lighting conditions should be 20 ~ 40W fluorescent lamp (illumination at 1000 + 200 lux)
Test ambient temperature should be 23 +5 C, humidity at 50 + 20% RH
The tested products should be placed 300mm away from the examiner’s eye, and 30 degrees in the
vertical direction observed within the region

Vertical line Eyes

Eyes
T

Eyes 300mm

Product
surface 0 0

N

10.5 Identification
10.5.1 Bright dot: dots appearing bright and unchanged in size when the LCD panel is under black pattern.
10.5.2 Dark dot: dots appearing dark and unchanged size when the LCD panel is under RGB picture.

10.6 Inspection items and criteria

|
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10.6.1 Serious defect

No inspection item inspection criteria defect grade

1) Non-display not allowed
10.6.1.1 function failure | 2) Line missing not allowed main defect
3) Invalid touch and drift not allowed (if need )

10.6.1.2 break broken display not allowed main defect
) ) Dimension tolerance out of specified in the drawing not )
10.6.1.3 dimension llowed main defect
allowed.

10.6.2 Appearance defect

No Inspection item inspection criteria defect grade

1. dot defect identification:

o2t
2

Dot defect

black dot, white . . o
dot, dirt on 2. inspection criteria range

10.6.2.1 . Minor defect
surface, stain,

Area and .
bubble quantity allowed
quant
A area B area C area
dimension(m
D <0.15 ignore
0.15<d <0.2 2 (spacing>=10mm )
ignore
02<® <0.25 1
D >0.25 0
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No Inspection item inspection criteria defect grade
1. identification of line i
dimension -
Ve
L: length 7\
W: width s/

2. inspection criteria

quantity allowed (total 3

line defect dimension(mm)
10.6.2.2 visible pes ) Minor defect
black/white line area

L (length) W (width )
Aarea | Barea | Carea

ignore W<0.03 ignore
0.03<W=<
L=<3.0 2
0.05
0.05<W< ignore
L=<3.0 1
0. 08

count according to

W>0.08
dot defect

1-If the scratch is visible after installation or at work, refer
to 10.6.2.2

2-If the scratch is visible at special angel or at
non-working status, refer to the following standards

dimension (mm) Quantity allowed
arca
10.6.2.3 scratch L (length) W (width) Minor defect
A B C
ignore W<0.03 ignore
0.03<W=<
5.0<L=<10.0 2
0.05
ignore
0.05<W<
L<5.0 1
0.08
W=>0. 08 Not allowed
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Inspection . . L
No ) inspection criteria defect grade
1tem

1. Dbroken angle

XA Y<<2. Omm

or
X<2.0mm Y AN
Meanwhile Z<<T ignore

10.6.2.4 Glass defect 9. other broken part Minor defect

X<<5.0mm Y<<0. 8mm

Meanwhile Z<XT ignore
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NO Inspection item inspection criteria defect grade

1. copper foil off, warping, crack and oxidation are not

allowed .
. main defect
2. FPC crack, break, serious scratch and crease are not

allowed

3. if no special requirements, no release paper on
double-sided adhesive FPC is not allowed.

10.6.2.6 FPC . Slight creases and scratches not exposed from the copper

N

foil and with no affect to appearance and function are

allowed. Minor defect

5. if no special requirements, no insulating tape at welding
part on backlight and touch-screen is not allowed..

6. Parts off, breakage and deform are not allowed.

7. print on the surface should be clear and correct.

1. clean appearance, no dirt, fingerprints and other

traces.
2. ITO circuit on COG coating area should not be exposed.
basic appearance | 3. Rust, sever scratch, deformation, obvious burrs and color .
10.6.2.7 ) ) Minor defect
requirements dirt are not allowed.

Mis-assembly, part missing are not allowed.
5. Bubble caused by mis-pasted polaroid refers to 10.6.2.1
For watermark, the criteria is upon agreed by both parties.
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10.6.3 electric defect

No Inspection item inspection criteria defect grade

. Non-display, more or less image and display defect are not .
10.6.3.1 picture defect lowed main defect
allowed.

one dot is acceptable.

2. Under bright status, 2 dark dots with more than Smm
distance is allowed.

3. Totally 2 bright or dark dots are acceptable.

10.6.3.3 | display dot defect | 4. The other defect under bright status refers to 10.6.2.1 Minor defect

Note: Electric bright/dark dot means one pixel; less than
1/2 of 1 pixel can be ignored.

1. Two continuous defect pixel connected dots are not

connected .

10.6.3.4 ] allowed. Minor defect
dot/line defect )

2. Line defect refers to 10.6.2.2

wrong view Wrong view directions, such as opposite view angle, are not .
10.6.3.5 L main defect
direction allowed.
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