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1. General Description

LS024T04-M-V2 is a transmissive type a-Si TFT-LCD (amorphous silicon thin film transistor

liquid crystal display) module, which is composed of a TFT-LCD panel, a driver circuit and a

backlight unit. The panel size is 2.4 inch and the resolution is 240(RGB)*320, the panel can
display up to 262k colors.

2. Physical Features

TFT-LCD Module

Display Mode
Active matrix TFT, Transmissive type
Display Format Graphic 240(RGB) X 320 Dot-matrix
Input Data 3 Z 5 /4 ;5 11/8 bits /16bits parallel interface
Viewing Direction ™
(Grayscale Inversion)
Drive ST7789T3
3. Mechanical Specification
Item Specification Unit
Module size (HX'VXD) 42.72 %6026 X2.15 mm
Number of dots 240(RGB) X320 pixel
Active area (HXV) 36.72X48.96 mm
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5. Absolute Maximum Ratings

Item Symbol Min Max Unit Remark
Supply voltage VCC -0.3 4.6 Vv
Supply voltage lovCC -0.3 4.6 Y% Note1
. Note2
Operating temperature TOPR -20 70 C
Storage temperature TSTR -30 80 C
6. Electrical Characteristics
Rating Uni
Item Symbol Min Typ Max t Remark
Supply voltage VCC 2.4 2.75 3.3 \%
Supply voltage IOVCC 1.65 1.8 3.3 \%
Note1
L level VIL 0 - 0.3*I0VCC| V
Input Voltage
H level VIH 0.7*lovCC — IOvVCC V
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7. Module Function Description
7-1. Block Diagram Of LCM

TFT-LCD

I

Soure Driver

Gate Driver

T~

W61 yoeq

Interface
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7-2. Pin Description

PIN No. Symbol Description
1 NC
2 NC
3 NC
1 NC
. . Ground
: e ()
3 o Power supply for LCM (2.8V-3.3V)
6 10vVCC )
C B it e B
7 VeI Power supply for LCM (2.8V-3.3V)
B it e D
Tearing effect output pin to synchronize MPU to frame writing,
) activated by S/WW command. When this pin is not activated, this pin is low.
8 FMARK If not used, open this pin.
(i[5 %5, A~ &%)
o n Chip select pin ("Low" enable)
9 CS/SPI CS e
CBEBRBh T Fik |, RHFA %0
This pin is used to select “Data or Command” in the parallel interface or serial
data interface.
(HT-IOE#F 8 0)
Parallel( 3 1):
i RS/SPT SCL/SCK When RS="1", data is selt?cted.(i’iﬁg{ﬁi} _
When RS= "0, command is selected. (it #3517 #%)
Serial(# 11):
This pin is used serial interface clock in 3-wire 9-bit / 4-wire 8-bit serial data
interface.
(3 1 242k 58 O gy P s )
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If not used, this pin should be connected to IOVCC or GND.
(A~ I 4 TOVCC Bl kb))

11

WR/AO(4 £8)

Serves as a write signal and

writes data at the rising edge.

- 4-line system (D/CX): Serves as command or parameter select.
Fix 10I0VCC level when not in use.

OF O SR 4 28 5 DA frds /A AdiE £, AR 48 T0vee)

12

Serves as a read signal and MCU
read data at the rising edge.
Fix 1o |IOVCC level when not in use.

CF E A 13 IR, A TR 2 Tove)

13

SPI SDI/SDA

Serial input signal.

The data is applied on the rising edge of the SCL signal.
If not used, fix this pin at IOVCC or GND

(B ¥l MG 5, A HIRHE TOVCC s Hedh)

14

SPI 5DO

Serial output signal.

The data is outputted on the falling edge of the SCL signal.
If not used, open this pin

(B ¥R IS, AHMNED)

RESET

LCM Reset pin Signal is active low.

CBE SLALIH, (PR AL

GND

Ground

(D

DBO-DBT

Data bus
Fix to GND level when not in use

(i 8 fir $afe £%, A~ HInd $H)

26-32

DB8-DB15

Data bus
Fix to GND level when not in use

(i 8 £ Fdle £, A FH i J52H)

33

Anode of Backlight (3. 0V-3. 4V Typical:3. 2V)
(B IRIE WAt e i, ol FRVE R < 3. 0-3. 4V, B3, 2v)

34-36

Cathode of Backlight
&= il N D)

37

GND

Ground

CHEzHBID

38

IMO

39

IM1

40

M2

Select the MCU interface mode

M0 IM1 M2 Data pin MPU Interface Mode

DELO1S] B80-16kit paralle

DBL815] B0-Bbit parallel
SDAIN  SDOOUT 3-line Fbit serial

k= ==
=|=lolo

SDAIN _ SDO:OUT 4-line 8hkit serlal

NOTE:
D[8: 1B 8 {7 # ik £k DBT-DBOD
D[17:10] B 8 {7 £t £k DB15-DB8
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7-3 Timing Characteristics

7.4.1 8080 Series MCU Parallel Interface Characteristics: 18/16/9/8-bit Bus
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Figure 1 Parallel Interface Timing Characteristics (3080-Series MCU Interface)

VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=257T

Signal Symbol Parameter Min | Max | Unit Description
i Tast Address setup time 0 ns i
Tasr Address hold time (Write/Read) 10 ns
Termw Chip select *H" pulse width 0 ns
Tes Chip select setup time (Write) 15 ns
Tres Chip select setup time (Read ID) 45 ns
i Tresrm Chip select setup time (Read FM) | 355 ns _
Tesr Chip select wait time (Write/Read) 10 ns
Tesu Chip select hold time 10 ns
Twe Wite cycle 66 ns
WRX Twrn Control pulse “H" duration 15 ns
Tiwre Control pulse “L" duration 15 ns
Tre Read cycle (ID) 160 ns
RDX (1D) Tron Control pulse “H" duration (I1D) 90 ns When read ID data
Troo Control pulse “L" duration (1D} 45 ns
Trerm Read cycle (FM) 450 ns
B Tromem Control pulse “H" duration (FM) 90 ns b
(FM) frame memory
Trowm Control pulse “L" duration (FM) 355 ns
D[17:0] Tosr Data setup time 10 ns For CL=30pF
Tont Data hold time 10 ns
Trar Read access time (ID) 40 ns
Tratrm Read access time (FM) 340 ns
TooH Output disable time 20 80 ns

Table 4 8080 Parallel Interface Characteristics
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7.4.2 Serial Interface Characteristics (3-line serial):

CSX _v'")x
Vi N d
b » Tsevew/Tseven -.= e Tesw =
SCL
Vi 4 H
e = 7X'*'~ :E Tacc | Ton Vi
> o— Vi
’ Vi =
DOUT ;’: V.Li:E
Figure 4 3-line serial Interface Timing Characteristics
VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=25C
Signal Symbol Parameter Min Max | Unit Description
Tess Chip select setup time (write) 15 ns
TesH Chip select hold time (write) 15 ns
CSX Tcss Chip select setup time (read) 60 ns
Tscc Chip select hold time (read) 65 ns
Terw Chip select "H" pulse width 40 ns
Tscvew Serial clock cycle (Write) 16 ns
TsHw SCL *H” pulse width (Write) T ns
Sk Tsuw SCL"“L" pulse width (Write) 7 ns
Tscver Serial clock cycle (Read) 150 ns
TsHr SCL “H" pulse width (Read) 60 ns
Tsir SCL“L" pulse width (Read) 60 ns
SDA Tsps Data setup time 7 ns
(DIN) TsoH Data hold time 7 ns
Tacc Access time 10 50 ns For maximum CL=30pF
DOUT
Ton Output disable time 15 50 ns For minimum CL=8pF

Table 5 3-line serial Interface Characteristics
Note 1 : The rising time and falling time (Tr, TH of input signal are specified at 15ns or less. Logic high and low levels are specified as
30% and 70% of VDD for Input signals

Note2: In the read sequence of seral interface, the 500nsec delay time is needed between read command and first read clock..

10
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7.4.3 Serial Interface Characteristics (4-line serial):
- ! ;
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Figure 5 4-line serial Interface Timing Characteristics
VDDI=1.65 to 3.3V, VDD=24 to 3.3V, AGND=DGND=0V, Ta=25CT
Signal Symbol Parameter MIN | MAX | Unit Description
Tcss Chip select setup time (write) 15 ns
TesH Chip select hold time (write) 15 ns
CsX Tcss Chip select setup time (read) 60 ns
Tsce Chip select hold time (read) 65 ns
TeHw Chip select "H" pulse width 40 ns
Tscyow Serial clock cycle (Write) 16 ns
-write command & data
Tsrw SCL “H" pulse width (Write) 7 ns
ram
b Tsuw SCL “L" pulse width (Write) 7 ns
Tsevcr Serial clock cycle (Read) 150 ns
-read command & data
TsHr SCL “H” pulse width (Read) 60 ns
ram
Tsir SCL “L” pulse width (Read) 60 ns
Toes D/CX setup time 10 ns
D/ICX
TocH D/CX hold time 10 ns
SDA Tsops Data setup time 7 ns
(DIN) TsoH Data hold time 7 ns
GéitiT Tacc Access time 10 50 ns | For maximum CL=30pF
Tox Output disable time 15 50 ns For minimum CL=8pF

Table 6 4-line serial Interface Characteristics

11
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8. Electro-Optical Characteristics

Item Symbol Coc';'r?iti Min. Typ. Max. Unit Remark
Response time Tr +Tf - 30 --- ms Note 1
Contrast Ratio CR ?)(() =By - 250 - - Note 2
Transmittance T% 4.5 5 — %

Color W x = 0.308
Chromaticity | White GX_ Oy
(CIE1931) Wy =0 0.325
6, 45
- e 20
Viewing B
angle 6, CR> 10 _ 45 — Deg. Note 3
6, 45
Luminance /
(]F = 80mA) L TBD — cd/m2 Note4

Note 1: Ambient temperature = 25°C.

Note 2: To be measured with a viewing cone of 2°by Topcon luminance meter BM-5A.

Note 3: To be measured with Otsuta chromaticity meter LCF-2100M. CF only measure under C light

simulation.

Note 4: CTC shipping status is cell without polarizer. Transmittance of Specification is cell with polarizer

Note 5: Definition of response time:
The output signals of TRD-100 are measured when the input signals are changed to “White”
(falling time) and from “White” to “Black” (rising time), respectively. The interval is between the 10%
and 90% of amplitudes. Refer to figure as below.

"Black"

"White" "White"

100%

-

I
=]
&

anen anjeRy)eubis

12
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Note 6: Definition of contrast ratio:
Contrast ratio is calculated by the following formula.
Brightness on the "white" state

Contrast ratio (CR)= -
Brightness on the "black"” state

Note 7: Definition of viewing angle
Ox=0y= e

[!yh
12 o'clock direction

(X- = 902 - N E . Oy = 902

TxX+ OXe =090°

6 o'clock

Oy- = 90° IC Bonding Pad

FPC

Note 8: Optical characteristic measurement setup.

‘ / Photo-detector (BM-5A)

Fiek=2 "
Sem

LCL) panel

13
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Note(4) Backlight circuit

LED CIRCUIT DIAGRAM

—— ki
—— ke
- D K3
L K4

DRZE 244 - TF=80mA, Vf=2. 8"3. 2V (TYP)

14
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