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1. General Description

LS028131-M-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 8bit 8080

Viewing Direction

(Grayscale Inversion) Free (IPS)
Drive ST7789P3
3. Mechanical Specification
Item Specification Unit
Module size (HXVXD) 50.0 X69.1 X2.3 mm
Number of dots 240(RGB) X320 pixel
Active area (HXV) 43.2X57.6 mm




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

SSON
4. Qutline D

L=

iImension

1 2 + 4 [ 5 [ 6
Customer No.: CUSTOMER_NO. :
s LS b3
ERE {RE SE
A
LCM 5040.2 w_yw 1 N_IUK.
LCD &CF 46,2 1,9 LCM 2,3+0.2 .
5 %l 8 & POLAST 215 LCD 0B PIN NO. |pin name
< < | » LCD AA 43,2 34 POL 0,15 2*2+0.5 1 RESET| |—
| 2 DB7
T ‘w Iw4 3 DB6
4 DB5
5 DB4 m
. DG F AL 6 DB3
" Z
ol o © 2.8"a-Si IPS 7 DB2
8l gl & N * *
2 = 2 o 9| 240*RGB*320 8 081
|98 o< - 9 DBO
g/ 8lul g 2 HIx 1 RS ||
s/ 3/° g o
5 r 11 cs
12 WR
13 RD
14 K c
15 K
4
& 16 A
e e AR 17 A
17,75+0.2 | 22,4+0.2 18 VCC
) 19 vee | =
20 GND
21 GND
22 NC
wn_n 45 23 NC D
« _H—Uom __“EE 24 TE
o
& o LED CIRCUIT DIAGRAM|
® & ]
R LED Ao bk LED| ||
™| TR :yumou? Vi=3. 1V (TYP)
™ o| O
g H| +
g l IHS e
A PIAME +—
Y s 1 1 —/\_OCImw_I_I E
03 FPC+PI4h i )50,3£0.03mm T At
P0.5*(24-1)=11,5
NOTES: AME ' ‘ \f TENDR o
T Cesive, 178 12,5 7 NO. 7 NAVEE 7 Q1Y 7 Part No. VENDER && NOTE
2. OPERATING TEM s f N = ]
3. STORAGE T CUSTOMER APPROVE AMEND e s MiE (AR) BEMRARAR
4. MAIN LCD DRIVER: ST7789P3 R A
5.Backlight: 4 Chip-White LED Parallel Mechanical Electrical X0y CONTENT4 DATEX |10 erance: | PROPUCTNO. DRAWNO. REV
6. ROHS COMPLIANCE @ CONTENT3 DATE3 DECIMAL LS028131-M-V1 K5 A
7. @AM 5E AT HLIX 4 HEVAmd s #3280, 3mm A + .20 F
8. LS 6752 L6V Ands FLI21K0. 6l 1 Kox CONTENT2 DATEZ | X*- DWN  CIHEN DSN  CIEN
9. TP A i 1 o 544 | e R LU0 LUO
TOLERANCE OF SEGMENTS TO EDGE OF GLASS: 0. 2\ KWV CONTENT1 DATEL |~ + 4= | CHKD APPD
0. CONTENT DATE [ F=3-@)nor Wscae [unmmm [smeer: 45
1 2 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~

W61 yoeq

Interface
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PIN NO. Symbol /10 Description
1 RESET | This signal will reset the device and it must be applied to properly
initialize the chip.
2 D7 I interface data bus.
3 D6 I interface data bus.
4 D5 | interface data bus.
5 D4 | interface data bus.
6 D3 I interface data bus.
7 D2 I interface data bus.
8 D1 I interface data bus.
9 DO I interface data bus.
10 RS | Display data/command selection pin in parallel interface.
11 CS I Chip selection pin
12 WR I Write enable in MCU parallel interface.
13 RD | Read enable in 8080 MCU parallel interface
14 K P Power for LED backlight cathode
15 K P Power for LED backlight cathode
16 A P Power for LED backlight anode
17 A P Power for LED backlight anode
18 VCC P Power Supply
19 VCC P Power Supply
20 GND P Ground
21 GND P Ground
22 NC
23 NC
24 TE e) Tearing effect signal is used to s_;tl_nchronize MCU to frame memory
writing.
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7-3 Timing Characteristics

7.41 B0B0 Series MCU Parallel Interface Characteristics: 9/8-bit Bus
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Figure 1 Parallel Interface Timing (Zharatt-ﬁ'ﬁ;l_i_lzs :m-i:ries MCU Interface)

VDDI=1 65 t0 8.3V, UDD=24 fo 3.3V, AGND=DGND=0V, Ta=25T

Signal Symbol Parameter Min | Max | Unit Description
- Tast Address setﬂp time " | TBD - ns )
Tant Addtéss holdtime (Wsite/Read)” | TBD - ns
Teww Chip Sélect "HipulsewWigth | TBD | - | ns
Tes Chipsselect etup fimie (Write) | TBD | - ns
o Tres gip g&f;gtﬁﬁm (ReadID) | TBD | - ns _
Tresrst | Chipiselect seétup time (Read FM) | TED - ns
..]fn:sﬁ. | Chip selégtwait time (Write/Read) | TBD - ns
Tesq Chip select hold time TBD - ns
Toe Write cycle TBD - ns
WRX Twrn Control pulse “H" duration TBD - ns
: Tvm Control pulse “L" duration TBD - ns
Tre Read cycle (ID) TBD - ns
RDX (ID) Tron Control pulse “H" duration (ID) TED = ns When read ID data
TroL Control pulse “L" duration (D) TBD - ns
Trerm Read cycle (FM) TBD - ns
RDX When read from
FM) Trowem Control pulse "H" duration (FM) TED - ns S——
Trouem Control pulse “L" duration (FM) TBD - ns
D[&:0] Tost Data setup time TBD - ns For CL=30pF
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Tour Data hold time TBD - ns
Trar Read access time (ID) - TB-D | ns
Trarrm Read access time (FM) - TBD ns
Toow Qutput disable time TBD | TBD ns

Tahble 4 5080 Parallel Interface Characteristics

Tr e T Tr !

V=03 xVDDI V=02 xVDDI

Te=Tr==18ns Te=Tr<=15ns

Figure 2 Rising and Falling Timing for /0 5i

Vin
WRX
Vi
ROX
Figure3 Wri Read-to-Write Timing
MNote: The rising time and falling t T, T ut are specified at 15 ns orless. Logic high and low levels are

specified as 30% and 70% of VDD for inp
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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 ?’6 =By 1000 | 1500 - - Note 2
Transmittance T% 4.5 4.8 - %

Color W x = 0.301
Chromaticity | White GX_ Oy
(CIE1931) Wy =0 0.320
6, 85
i 0 85
Viewing B
angle 6, CR> 10 _ 85 — Deg. Note 3
6, 85

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

10



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

: 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.

NormalLine
B=¢=0°

12 O’clock Direction

=ap”°
¢ =180° gt ¢

2 O'clock Direction
¢=0°
6 O’'clock Direction

$=270° IC Bonding Pad

FPC

Note(4) Backlight circuit

11



L=SSON 22z uasmmas
9.Records Of Version

Version Revise Date Page Content

00 2026-1-23 ALL New released
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