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1. General Description

LS028115-R-V1 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 2.83 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 RGB

Viewing Direction

(Grayscale Inversion) Free (IPS)
Drive ST7789T3
3. Mechanical Specification
ltem Specification Unit
Module size (HXVXD) 46.5 X65.05X2.11 mm
Number of dots 240(RGB) X320 pixel
Active area (HXV) 43.2X57.60 mm

60



M{E (F%) ERFEERAE
Lesson Smart Dispaly Technology Co.,Ltd

SSON
4. Qutline D

L=

iImension

1 , 2 3 ¥ 2 , 5 , 6
Customer No.: CUSTOMER_NO. :
» » B2
W% X sia b n_w %3 A
~ AS ~ ~
P28 X
LOM 0D 46.500. 15 FINNO. pnoene. B
LCD 0D 46.200. 1 LCM 2.1140. 20 2 LEDK
MH_ UM ‘ LCD 0.80 3 vee
ScSo —bpoL 0.15 4 lovee
R - 5
N% % % ST D N a
m_wwm 2.83"IPS T ow
240*320 =
? s e
L A, \§
3 HUOUAIE T=0. 02MM 2 .
SR br ! P
] 0 DR
. m — - 0.50 HOLRIRA TP D
) PINNO. [pinname [, aND
7 7 iRl 1 TP_2.8V TP_2.8VINC
§ § —els— PLAE+FPC.J0. 30 R P
HFPCELJF0. 30mm 0.50 4 TP_sDA Te_Soanc
%. T 20. 50 L \HWWN ww \L 5 [teRsT ” TPrsTNG |
LED CIRCUIT DIAGRAM ]
MDS/VA: MDS VIEWING AREA 7 »
NOTES: JETT Y
1. DISPLAY TYPE:Main LCD: Transmissive, IPS LED A o E
2. OPERATING TEMP: -20° C~70° C
3. STORAGE TEMP : -30° C"80° C o
4. MAIN LCD DRIVER: ST7789T3 SN LF=B0mh, V822, 83, 2V (D) [0 [ [ [ percno e s vore
M. wwmw%mwymm\/mm%\?:@ LED Parallel CUSTOMER APPROVE AMEND E3 s ifE (AR) BEREBERAF
) Bl et N Mechanical Electrical X0Y CONTENT4 DATE4 | PRODUCT NO. DRAW NO. REV
7. AT e VAnds #321/10. 3nmb) L= _ = % e s | o | 15028T15-R-VI FEE
8. ML IT % M. EbVAmd s Bi k0. 6mmbA | DECIMAL X -
9. TPINZE R EE B 3 4 B S ™ CONTENT2 DATE2 x”wwm DWN  CIEN DSN  CHEN
e T e . WO CONTENTI DATEL |- 4 14 |CHkO  LUO APPD LU0
TOLERANCE OF SEGMENTS TO EDGE OF GLASS: =0.2MM =
NO. CONTENT DATE =3 nor nscae [unmm  sHeeT: 4t
1 [ 2 3 kS 4 [ 5 [ 6




=
L = SSO N Z{E (hR) BERREERLE
= Lesson Smart Dispaly Technology Co.,Ltd

5. Absolute Maximum Ratings

Item Symbol Min Max Unit Remark
Supply voltage VCC -0.3 4.6 Vv
Supply voltage lovCC -0.3 4.0 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 2.8 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*10vVCC — IOvVCC V
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7. Module Function Description
7-1. Block Diagram Of LCM

TFT-LCD

I

Soure Driver

Gate Driver

T~
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PIN NO. Symbol /10 Description
1 LEDA P Power for LED backlight anode
2 LEDK P Power for LED backlight cathode
3 VCC P Power Supply
4 IOvCC P Power Supply
5 GND P Ground
6 PCLK I Dot clock signal for RGB interface operation
7 DE I Data enable signal for RGB interface operation.
8 HS | Horizontal (Line) synchronizing input signal for RGB interface
operation.
9 VS | Vertical (Frame) synchronizing input signal for RGB interface
operation.
10 GND P Ground
11 RESET | This signal will reset the device and it must be applied to properly
initialize the chip.
12 CS I Chip selection pin
13 SCL | Serial interface Clock Input
14 SDA 1/0 Serial interface DATA Input/Output
15 GND P Ground
16 RO I RGB interface data bus.
17 RA1 | RGB interface data bus.
18 R2 | RGB interface data bus.
19 R3 I RGB interface data bus.
20 R4 | RGB interface data bus.
21 GO0 | RGB interface data bus.
22 G1 | RGB interface data bus.
23 G2 I RGB interface data bus.
24 G3 | RGB interface data bus.
25 G4 | RGB interface data bus.
26 G5 I RGB interface data bus.
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27 BO | RGB interface data bus.

28 B1 | RGB interface data bus.

29 B2 I RGB interface data bus.

30 B3 | RGB interface data bus.

31 B4 | RGB interface data bus.

32 TE (0] Tearing effect signal is used to synchronize MCU to frame memory
MCU writing.

33 GND P Ground

34 GND P Ground

35 TP_2.8VINC

36 TP_INT/NC

37 TP_SCL/NC

38 TP_SDA/NC

39 TP_RST/NC

40 TP_GND/NC
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7-3 Timing Characteristics

7.4.2 Serial Interface Characteristics (3-line serial):
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Figure 4 3-line serial Interface Timing Characteristics
VDIN=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=25T
Signal Symbol Parameter Min | Max | Unit Description
Tess Chip select setup time (write) 15 ns
Tean Chip select hold time (write) 15 ns
CSX Tess Chip select setup time (read) B0 ns
Tsce Chip select hold time (read) B5 ns
Teww Chip select "H" pulse width 40 ns
Tecvew Serial clock cycle (Write) 16 ns
Tarw SCL *H" pulse width (\Write) 7 ns
apL T suw SCL"L" pulse width (Write) 7 ns
Tacver Serial clock cycle (Read) 150 ns
Tann SCL *H" pulse width (Read) B0 ns
Tsir SCL"L" pulse width (Read) 60 ns
sSDA Tsos Data setup time 7 ns
(DIM) TsoH Data hold time 7 ns
- Tacc Access time 10 50 ns For maximum CL=30pF
Tox Output disable time 15 50 ns For minimum CL=8pF

Table 5 3-line serial Interface Characteristics
Note1 ; The nsing time and falling time (T, TH of input signal are specified at 15 ns or less. Logic high and low levels are specified as
30% and 70% of VDD for Input signals

NoteZ2: In the read sequence of sernal interface, the 500nsec delay time is needed between read command and first read clock ..
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7.44 RGB Interface Characteristics:
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Figure 6 RGE Interface Timing Characteristics
VODI=1.65 to 3.3V, VOD=2 4 to 3.3V, AGND=DGND=0V, Ta=25T
Signal Symhol Parameter MIN | MAX | Unit Description
HSYNC,
Tswmecs VSYMNC, HSYNC Setup Time 30 - ns
VSYNC
Tens Enable Setup Time 25 - ns
EMNABLE
Tenn Enable Hold Time 25 - ns
PWDH DOTCLK High-level Pulse Width B0 - ns
PWDL DOTCLK Low-level Pulse Width B0 - ns
DOTCLK
Teveo DOTCLK Cycle Time 120 - ns
Trghr, Trghf DOTCLK Rise/Fall time - 20 ns
OB Tros PD Data Setup Time 50 - ns
Teon PD Data Hold Time 50 - ns
Table 7 18/16 Bits RGB Interface Timing Characteristics
Signal Symbol Parameter MIN | MAX | Unit Description
HSYNC,
Temecs WSYNC, HSYNC Setup Time 35 - ns
VSYNC
EMABLE Tens Enable Setup Time a5 - ns

10
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Tenn Enable Hold Time 35 - ns
PWDH DOTCLK High-level Pulse Width 35 - ns
PWDL DOTCLK Low-level Pulse Width 35 - ns
DOTCLK
Tevco DOTCLK Cycle Time 80 - ns
Trghr, Trghf DOTCLK Rise/Fall time - 10 ns
i Teos PD Data Setup Time 35 - ns
Tron PD Data Hold Time 35 - ns

Table § 6 Bits RGB Interface Timing Characteristics

11
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7.4.5 Reset Timing:
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Figure 7 Reset Timing
VDDI=1.65 to 3.3V, VDD=24 fo 3.3V, AGND=DGND=0V, Ta=257
Related Pins | Symbol Parameter MIN MAX Unit
TRW Reset pulse duration 10 - us
RESX - 5 (Mote 1, 5) ms
TRT Reset cancel
120 (Mote 1, 6, 7) ms

Table 9 Reset Timing

Notes:
1. The reset cancel includes also required time for loading ID bytes, VCOM sefting and other settings from NVM {or simiar device) fo
reqisters. This loading is done every time when there is HW reset cancel time (IRT) within 5 ms after a nising edge of RESX.

2. Spike due to an elecirostalic discharge on RESX line does not cause irregular system reset according to the table below:

RESX Pulse Action
Shorter than 5Sus Reset Rejected
Longer than 9us Reset

Between 5us and Yus Reset starts

3. Dunng the Reselting period, the display will be blanked [ The display is ertering blanking sequence, which maximum time is 120
ms, when Reset Starts in Sleep Out =mode. The display remains the blank state in Sleep In =mode.) and then retum to Default condition
for Hardware Reset.

4. Spike Rejection also applies duning a valid reset puise as shown below:
10pus

B

Reset is accepted

100s

e

20ns Less than 20ns width positive spike will be rejected

5. When Reset appled during Sleep In Mode.
6. When Reset appled during Sleep Out Mode.

7. It iz necessary to walt Smsec after releasing RESX before sending commands. Also Sieep Out command camot be sent for

120msec.
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8. Electro-Optical Characteristics

Item Symbol Coc';'r?iti Min. Typ. Max. Unit Remark
Response time Tr +Tf _ - --- 35 ms Note 1
Contrast Ratio CR 2’6 =0y 1000 1500 — — Note 2
Transmittance T% 4.5 4.8 — %

Color W x = 0.301
Chromaticity | White GX_ Oy
(CIE1931) Wy =0 — | 0320
6, 85
i ) 85
Viewing B
angle 6, CR> 10 _ 85 — Deg. Note 3
6, 85
Luminance
(1, = 80m4) L -— 300 — cd/m2 Note4

Note 3: Definition of response time:
The response time is defined as the LCD optical switching time interval between “White” state and
“Black” state. Rise time (Tr) is the time between photo detector output intensity changed from 10%
to 90%. And fail time (Tf) is the time between photo detector out intensity changed from 90% to
10%.
Black

White Black

______________________________________________

T
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: Definition of viewing angle range and measurement system:

Viewing angle is measured at the center point of the LCD (With Normal Polarizer) by BM-5A.

NormalLline
B=¢d=0°
§&'slock 12 O’clock Direction
'clock Direction
. =90
$=180°" - - ¢
e
<= :
e PR Mo
< = el 3 O’clock Direction
. ;
| d) = U
6 O’'clock Direction T
$=270° \ IC Bonding Pad

Note(4) Backlight circuit

LED CIRCUIT DIAGRAM

W) 2% A - TR=80mA, VE=3V (TYP)

14



L=SSON 22z uasmmas
9.Records Of Version

Version Revise Date Page Content

00 2025-7-28 ALL New released




	1. General Description
	2. Physical   Features
	3. Mechanical Specification
	4. Outline Dimension
	5. Absolute Maximum Ratings
	6. Electrical Characteristics
	7. Module Function Description
	8. Electro-Optical Characteristics
	9.Records Of Version

