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1. Revision Recode

Revision Description Date
1.0 Initial Release 2020/5/18
1.1 Update FPC 2020/8/12
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2. General Description and Features

The 2.4 inch Module named TCXD024I1BLMA-2 is a-Si TFT-LCD module,
which is the type of transmissive. It is consisted of TFT-LCD Panel, one
Driver IC, one FPC, one Back-Light and CTP unit. Features of this product

are listed in the following table.

’

NO Item Contents - Unit
(1) | Module Outline 45.52x 65.1 x 3.3
(2) | LCD Active area 36.72 x 48.96
(3) | Dot Number 240 x 3(RGB) x 320 /
(4) | Dot size 0.153(W)x 0.153(H) mm
(5) | LCD type TFT Transmissive /
(6) | Display Color 262K /
(7) | Viewing direction O’clock
(8) | Backlight Type /
(9) | Power Supply \%
(10) | Interface /
(11) | Interface type /
(12) | Module weight g

o

N\

AV\
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4. Interface Pin Connection
NO | Symbol | Level Description
1 GND P Ground
2 TP-INT (0} Touch panel interrupt signal
3 TP-SDA I TP IIC data input.
4 GND P Ground
5 TP-SCL I TP IIC clock input.
6 TP-RST I TP reset pin
7 RESET I LCD reset pin
8 D O | Pull down in LCM internal .
9 GND P Ground
10 MIPI_CLKP I MIPI-DSI CLOCK ; erenti@l signal input pins.
11 GND P Ground
12 MIPI_CLKN I MIERI-DSI £ pr| difféFential signal input pins.
13 GND P Grou
14 MIPI_DOP /0 M PRSI talfferential signal input/output pins.
15 | GND P | Rl
16 MIPI_DON %' I- Data differential signal input/output pins.
17 GND nd
18 IOVCC Power supply for interface logic circuits
19 I0VE Power supply for interface logic circuits
20 vQ Power supply for analog circuit blocks
21 'Y vC Power supply for analog circuit blocks
(0} Output pin for PWM(Pulse width Modulation) signal of
LED driving.
If not used,open this pad.
/ Not connection
Backlight -
Backlight +
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5. Maximum Rating

Item Symbol Rating Unit
Operating temperature Top -20to 70 °C
Storage temperature Tst -30 to 80 °C
Power supply for analog circuit
Yy ¢ e 0.3~33
blocks ®
Power supply for interface logic
o IovcCcC -0.3~3.3
circuits
NOTE:

ay be

aracteristic

If the module was used these absolute maximum ratings agak @ \
damaged permanently. Using the module within the follggvi eCtrie
conditions are also exceeded, the module will malfunct'%

VDD>GND must be maintained.

6. Electrical Characteristi\Q‘

poor reliability.

Item Symbol Min. Typ. Max. Unit
Power supply fi log circuit
pply for analog circui 30 )3 33 v
blocks
Power supply for interface logic
PP On s I 1.8 2.8 3.3 \%
circuits
Input logic higl Vi 0.7*I0VCC - Iovcc \"
Input logic lo Vu 0 . 0.3*I0VCC \Y%
o
7.Bwt Characteristics
Item syb Min Typ Max | Unit | Condition
olta A% 5.8 6.4 70 A% I[f=40mA
mber of LED - 4 pcs
Power Consumption PWF - 256 - mW -
LED life-span - - 20000 - Hrs -
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8. Power on sequence

Power-on tror —»]
Reset

l{o]
Voltage /
Rx State >
Machine Active I‘— tiniT_sLave =P tirERNAL DELAY 'Fl
Clock + ‘ » o
7€ tINIT_MASTER ™ nNMn..nrio
Clock - rd \_/1nrounr '
Data + vd L
Data - v \_

tinm_masTER Z tinrr_sLave + UNTERNAL_DELAY

Any derive state except LP-11, LP-10 or LP-01

O\
9. Timing Characteristics\ OQ
) ]

Vertical Timings

VS L] | [
s JUTITTTTUyryyine
P VBK P VDISP e
DE [ |
VFP { VS | VBP VFP
DBI[23:0]
o o '-". - s
DSl Video B[ T e 1P T:Ms T 7 s TG
Packets ngngPgF’gP et g RGB/date nggpgp
® .
a\ D»
Resolution=240x320 (TA=25°C, IOVCC=1.8V, VCI=2.8V)
Item Symbol |Condition Min. Typ. Max. Unit
Vertical low pulse width VS - 2 - Note(1) Line
Vertical front porch VFP - 2 - - Line
Vertical back porch VBP - 2 - Note(1) Line
Vertical blanking period VBK VS+VBP+VFP 6 - - Line
Vertical active area - VDISP - 320 - Line
Vertical Refresh rate VRR - - 60 - Hz
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Horizontal Timings

HFP | HS | HBP HFP
HS
s HDISP
DE |
DB[23:0] Invalid data Valid data Invalid data
[ N
PCLK Fﬁ_
ol T MM@MMUUMUMLHM% o
DSI Packets gp IHsdl Be Packed Pixel Stream gp lusdl gp '
(24-bit RGB)
Figure. 10.13 Horizontal Timing for DSI Video mode I/F
Resolution=240x320 (TA=25°C, IOVCC=1.8V, VCI=2.8V)
Item Symbol Condition Min. |[Typ. | Max. |Unit
HS low pulse width HS - 6 - 78 |DCK
Horizontal back porch HBP - 5 - 78  |DCK
Horizontal front porch HFP - 5 - 78 |DCK
Harizontal blanking period HBLK HS+HBP+HFP 16 - 88 |DCK
Horizontal active area HDISP - - 240 - DCK
Note: (1) HS+HBP=0.5uS.
(2) HFP>0.5uS

A\

QR
\\\\
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10. Electro-Optical Characteristics

Item Symbol Condition Min Typ Max Unit | Note
Response time Tr 6 =0° - 16 - ms 4
Tf @=0° _ 19
Uniformity 8 Ta=25C 75 -
(Five point) WHITE
Contrast ratio Cr 600 800
Surface Luminance Lv 350 380
(Center point)

Viewing angle range

NTSC %

Color filter White

chromaticity

Note 1: Ambient temperatu
Note 2: To be measured i

Note 3: To be measuredgg entel area of panel with a viewing cone of 1 by Topcon

luminance me

o
a a

Note 4: Definition of response time:
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The output signals of photo detector are measured when the input signals are
changed from “black” to “white” (rising time) and from “white” to “black” (falling
time), respectively. The response time is defined as the time interval between the 10%
and 90% of amplitudes.

Refer to figure as below.

A
o F P o o
= Lo L White . Vo
o 100% L L H ' H H "
a 1 ] 1 I‘ .‘I 1 1 1
& /9m, |[onermemnan S g e siemah o S oo mananman
3 P : P P
= i ] ] ] i i 1
o 1 I 1 ) 1 ' I
7] . \ Vo P
g Black ! ! : P ! ! Black
1 H oA T —»
g i s S —— % e D :
0% . o ) PR .
N S ¢ A T Time
N R Pl P
Note 5. Definition of contrast ratio:
Contrast ratio is calculated with the follo fo ]
Photo detector o h CD is at “White” state
Contrast ratio (CR) =
Photo det en LCD is at “Black” state

Note 6. Definition of viewing

Viewing angle is ich the contrast ratio is greater than 2, for TFT
module the con{ff r than 10. The angles are determined for the
horizontal or x 3

to the L@D surface

JV\\

al or y axis with respect to the z axis which is normal
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Normal:
0 =0 12 O’clock Viewing
b =180

lb =270° / / lb =90. 3
9 O’clock Direction/ / 3 O’clock Direct

I £

6 O’clock

Note 7. Surface luminance is the LCD SINQQ surface with all pixels
(1)

displaying white. Refer to figur

Measuring method for Con ace luminance, Luminance

uniformity, CIE (x,y) chrorvt'it

<

>

Active Area

........... Opgrho '|::-3

A:5mm B:5mm H,V: Active Area
Light spot size £=7mm, 500mm distance from the LCD surface to detector lens measurement instrument is

TOPCON?’s luminance meter BM-7A
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Uniformity definition= [min of Spoin

Lv = Surface Luminance with P5

11. Reliability Test

Optoelectronics Technology Co., Ltd

t/max of Spoints]x100%

This standard reliability test is done only for the first lot of MP products. Custom

and supplier must hold a discussion if other reliability test is requested by austo

NO. | Test Item Description

High temperature | Endurance test applying the high

1 g P pplymg g 80°C 96 H
storage storage temperature for a long
Low temperature | Endurance test applying the

2 P pPLyIne 30°C,96H
storage low storage temperature, e
High temperature | Endurance test app tric stress i

3 . : , 70°C,96H
operation under high te or a long time
Low temperature g % #t the electric stress .

4 . ‘ , -20°C,96H
operation un ature for a long time

i High temperature t applying the high temperature | 60°C,90% RH,
/humidity stQus h humidity storage for a long time 96H

ance test applying the low
° , temperature cycle

6 pdgature Cycl | -20C— —25C « —»707C -20°C/707C,

e( 0 tion) | 30min 5min 30min 10 cycles
o < >
one cycle
Sine Wave ) )
g ) 30min/each dir
ibration 1.5G, 5~500Hz, XYZ

30min/each direction

ection
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12. Precautions for Operation and Storage

1. Precautions for Operation
(1)Since LCD panel made of glass,in order to prevent from glass broken or color
tone change,please do not apply any mechanical shock or impact or excessive
force to it when installing the LCD module.
(2)If LCD panel is broken and liquid crystal substance leaks out and %)ntac u

skin or clothes,please immediately wash it off by using soap and water.
(3)The polarizer on the LCD surface is soft and easily scratched.Ple N

when handling.
(4)If LCD surface becomes contaminated,please wipe it q

moisten soft cloth with normal hexane,do not use aceto et

or water.If there is saliva or water on the LC fa ease wipe it off
immediately.

(5)When handing LCD module,please be sure tha@the bgdy and the tools are
properly grounded.And do not touch ¥ pi bal® hands or contaminate I/F
pins.

(6)Do not attempt to disassemble o SS LCD module.

(7)LCD module should be use, mended operating conditions shown
in chapter 6 and 7.

(8)Response time will b em ower at lower temperature than at specified

temperature and L different color when at higher temperature.The

phenomeng

(9)Foggy &

andirontact (Sygunad¥ will cause polarizer stain or damage,the deteriorated
JaYguality and electrochemical reaction then leads to the shorter life time
xﬂ damage to the module probably.Please pay attention to the

hen returning to specified condition.

re c@mdensation or water droplets deposited on surface

nv ntal temperature and humidity.

ecautions for Storage
)Please store LCD module in a dark place,avoid exposure to sunlight,the light

of fluorescent lamp or any ultraviolet ray.

(2)Keep the environment temperature at between 10°Cand 35 ‘C

and at normal humidity.Avoid high temperature,high humidity or temperature
below 0°C.

(3)That keeps the LCD modules stored in the container shipped from supplier be

fore using them is recommended.
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(4)Do not leave any article on the LCD module surface for an extended period of
time.

3. Warranty period
Warrants for a period of 12 Months from the shipping date when stored or used

under normal condition.

13. Package Specification S
TBD ¢ < ’
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