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1.Document Revision History

Version Contents Date Note

V0 NEW 2022.05.24

Change the tearing position 2023.03.09V1
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2.GENERAL INFORMATION

Item Specification Unit Remark

1 LCD Size 2.8 inch -

2 Panel Type IPS - -

4 Resolution 240*RGBX320 pixel -

5 Display Mode Normally black - -

6 Number of Colors 262K - -

7 Viewing Direction ALL O’CLOCK - -

8 NTSC 60% - TYP

9 Contrast Ratio 800 - TYP

10 Luminance 500 nit TYP

11 Module Size 50.00(W) x69.20(H) x2.85(T) mm Note

12 Panel Active Area 43.20(H) × 57.60(V) mm Note

13 Pixel Pitch 0.180(H)x 0.180(V) mm -

14 Weight NA g -

15 Driver IC ST7789V2 - -

16 Driver IC RAM Size RAMLESS bit -

17 Light Source 4 white LED in 1S4P - -

18 Interface 8bit MCU interface - -

19 Operating Temperature -20~+70 ℃ -

20 Storage Temperature -30~+80 ℃ -

N0

3.Outline Dimension
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Characteristics Symbol Min. Max. Unit 

LCM Operating Temperature TOPR -20 +70 °C 

LCM Storage Temperature TSTG -30 +80 °C 

Humidity RH 10 90 % 

5.2 Back-Light Unit Characeristics 

The back-light system is an edge-lighting type with 6 white LEDs. The characteristics of the back-light are 

shown in the following tables. 

Characteristics Symbol Min. Type Max. Unit Notes 

Forward Voltage VF 2.9 3.2 3.4 V - 

Forward current IF -- 80 -- mA - 

Luminance(With LCD) Lv -- 500 -- cd/m2 - 

LED life time N/A -- 50,000 -- Hr Note 1 

Note: 

(1) The “LED life time” is defined as the module brightness decrease to 50% of original brightness at

IL=30mA/LED. The LED life time could be decreased if operating IL is larger than 45mA/LED.

5.Electrical Characteristics
5.1 TFT DC Characteristics

Parameter Symbol Min Typ Max Unit

Supply voltage for analog Vcc 2.5 2.8 3.6 V

Supply voltage for I/O
interface IOVcc 1.65 － 3.6 V

Input voltage ′H′level VIH 0.7*IOVCC － IOVCC V

Input voltage ′L′level VIL 0 － 0.3*IOVCC V

Output voltage ′H′level VOH 0.8*IOVCC － IOVCC V

Output voltage ′L′level VOL 0 － 0.2*IOVCC V

4.Absolute Maximum Rating
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Backlight circuit diagram shown in below: 

6. INTERFACE DESCRIPTION
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7.0 AC Characteristics 
7.1.1 8080 Series MCU Parallel Interface Characteristics: 18/16/9/8-bit Bus 

Figure 1 Parallel Interface Timing Characteristics (8080-Series MCU Interface) 

VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta= -30 to 70 ℃ 

Signal Symbol Parameter Min Max Unit Description 

D/CX 
TAST Address setup time 0 ns 

- 
TAHT Address hold time (Write/Read) 10 ns 

CSX 

TCHW Chip select “H” pulse width 0 ns 

- 

TCS Chip select setup time (Write) 15 ns 

TRCS Chip select setup time (Read ID) 45 ns 

TRCSFM Chip select setup time (Read FM) 355 ns 

TCSF Chip select wait time (Write/Read) 10 ns 

TCSH Chip select hold time 10 ns 

WRX 

TWC Write cycle 66 ns 

TWRH Control pulse “H” duration 15 ns 

TWRL Control pulse “L” duration 15 ns 

RDX (ID) 

TRC Read cycle (ID) 160 ns 

When read ID data TRDH Control pulse “H” duration (ID) 90 ns 

TRDL Control pulse “L” duration (ID) 45 ns 

RDX 

(FM) 

TRCFM Read cycle (FM) 450 ns 
When read from 

frame memory 
TRDHFM Control pulse “H” duration (FM) 90 ns 

TRDLFM Control pulse “L” duration (FM) 355 ns 

D[17:0] TDST Data setup time 10 ns For CL=30pF 
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TDHT Data hold time 10 ns 

TRAT Read access time (ID) 40 ns 

TRATFM Read access time (FM) 340 ns 

TODH Output disable time 20 80 ns 

Table 4 8080 Parallel Interface Characteristics 

Figure 2 Rising and Falling Timing for I/O Signal 

Figure 3 Write-to-Read and Read-to-Write Timing 

Note: The rising time and falling time (Tr, Tf) of input signal and fall time are specified at 15 ns or less. Logic high and low levels are 

specified as 30% and 70% of VDDI for Input signals.
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7.1.2.  Reset Timing:
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8.ELECTRO-OPTICAL CHARACTERISTICS
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图章
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9. Reliability Test Item

No. Test Item Test Condition Notes 

1 High Temp. Storage +80°C / 96H 1. Functional test isOK.

Missing Segment,short,

unclear segment

non-display,display abnormally

and liquid crystal leakare

un-allowed.

2. No low

temperature bubbles,end seal

loose andfall, frame rainbow.

2 Low Temp. Storage -30°C / 96H

3 High Tempe. Operating +70°C / 96H

4 Low Tempe. Operating -20°C / 96H

5 
High Temperature 

/Humidity storage 
50°C x 90%RH /96H 

6 Thermal and cold shock 
Static state， -20℃（30min） ~60℃ 

（30min），50 cycles 

10.Inspection standards

10.1 AQL(Acceptable Quality Level 

AQL of major and minor defect. 

MAJOR DEFECT MINOR DEFECT 

AQL 1.0 1.5 

10.2 Basic conditions for inspection 

The LCM face to us, in normal environment, the lux is 1000±200.(Darkroom’s lux: 100±50),About an angle of 

incidence 30,a distance of 30 cm with an angle of 45 degree to check the products without uncovering the film! 

(As shown below) 
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10.3 Inspection item and criteria 

10.3.1 Visual inspection criterion in immobility 

10.3.1.1Glass defect 

N

O 

Defect item Criteria Remark 

1 
Dimension 
Unconformity 

(Major defect) 

By Engineering Drawing 

2 

Cracks 
(Major defect) 

1. Linear cracks panel
【Reject】 

2. Nonlinear crack contrast by
limited sample

3 

Glass extrude the 
conductive area 

(minor defect) 

a: disregards and no influence 
assemblage. 
1) b≤1/3Pin width(non

bonding area)
【Accept】 

2)bonding area≤0.5mm
【Accept】 

A: Length, b: Width 

4 

Pin-side ,conductive 
area damaged 

(minor defect) 

(a c: disregards) 
b≤1/3of effective length
for bonding electrode 

【Accept】 

a: length, b: Width, c: Thickness 

5 

Pin-side,non-conducti

ve area damaged 

(minor defect) 

1)Damage area don’t touch the

ITO (Inclueling contraposition

mark, except scribing mark)

【Accept】 

2)C<T b≦BM1/3of width

【Accept】 

3)c=T

b not touch the seal glue

【Accept】 

4)a disregards

a: Length, b: Width c: Thickness 

6 

Non-pin-side damage 

(minor defect) 

c<T 

1)b exceeds 1/3Bm
【Reject】 

c=T 

b not touch the seal glue 
【Reject】 

c: Thickness b: width of 

damage
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10.3.1.2 LCD appearance defect(View area) 

NO Defect item Criteria Remark 

1 

Fiber、glass 

cratch、polarizer 

scratch/folded 

(minor defect) 

Specification Allowable note1:L: Length, W: Width 

note2: disregard if out of AA W≦0.03mm disregard 

0.03mm<W≦

0.05mm; 

L≦4.0mm 

2 

0.05mm<W≦0.1mm;

L≦4.0mm 
1 

W>0.1mm;L>4.0mm 0 

2 

Polarizer bubble、

concave and 

convex 

(minor defect) 

φ≦0.2mm disregard note1: φ

=(L+W)/2,L:Length, 

W :Width 

note2:disregard if out of AA 

0.2mm<φ≦0.3mm 2 

0.3mm<φ≦0.5mm 1 

0.5mm<φ 0 

3 

Black dots、dirty 

dots、impurities、

eye winker 

(minor defect) 

φ≦0.15mm disregard note2:disregard if out of AA 

0.15mm<φ≦

0.25mm
2 

0.25mm<φ≦0.3mm 1 

0.3mm<φ 0 

4 
Polarizer prick 

(minor defect) 

φ≦0.1mm disregard note1: φ

=(L+W)/2,L=Length, 

W=Width 

note2:the distance between 

two  

dots>5mm 

0.1mm<φ≦0.25mm 3 

φ>0.25mm 0 

10.3.1.3 FPC 

NO Defect item Criteria Remark 

1 

Copper screen peel 

(minor defect) 

Copper screen peel 

【Reject】 

2 
No release tape or peel No release tape or peel 

【Reject】 

3 

Dirty dot and impurity of 

FPC for customer using 

side 

(minor defect) 

Specification Allowable Note1: Cannot have stride 

ITO impurities  φ≦0.3mm 2 

φ>0.3 0 
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10.3.1.4Black tape &Mara tape 

NO Defect item Criteria Remark 

1 

FPC or H/S black tape 

(minor defect) 

1. shift spec:

1) glue to the polarize

【Reject】 

2) IC bare     

【Reject】

2. left-and-right spec:

1)exceed of FPC edge or

H-S edge【Reject】

2) IC bare

【Reject】

2 
No black tape 

(major defect) 

No black tape

【Reject】 

3 

Tape position mistake 

(minor defect) 

Not by engineering 

drawing 

4 

Mara tape defect 

(minor defect) 

Peel before pulling 

the  

protecting film 

【Reject】 

10.3.1.5Silicon and Taffy glue 

NO Defect item Criteria Remark 

1 Quantity of silicon 

(major defect) 

Uncover the ITO and circuit area 

【Reject】 

note: compared by engineering 

2 Taffy glue 

(major defect) 

1.Uncover the reveal copper area

【Reject】 

2.Cover layer

0.3mm(Min)~3.0mm(Max)

 【Reject】 

note: if customer has special 

requirement, refer to the 

technical document 

3 Depth of glue covering 

(major defect) 

Depth of glue covering overtop front 

Polarizer    

【Reject】 

Except of the special 

requirement 
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10.3.1.6 Electrical criteria 

NO Defect item Criteria Remark 

1 No display 

(major defect) 

No display 

【Reject】 

2 Missing line 

(major defect) 

Missing line 

【Reject】 

3 Seg-com light and dark 

(major defect) 

Seg-com light and 

dark 

【Reject】 

ND filter 2% test 

4 No display in immobility 

(major defect) 

No display in 

immobility 

【Reject】 

5 Flicker of Pattern 

(major defect) 

Flicker of Pattern 

【Reject】 

6 Mura 

(major defect) 

ND filter 2%test 

7 Over current 

(major defect) 

Over current 

【Reject】 

8 Voltage out of 

specification 

(major defect) 

Voltage out of 

specification 

【Reject】 

9 Pattern blur, error code 

(major defect) 

Pattern blur, error 

code 

【Reject】 

10 Dark light, Flicker 

(major defect) 

Dark light, Flicker 

【Reject】 

11 Black/white dots、Dirty 

dots、eye winker 

(major defect) 

Specification Allowab

le 

Note1:disregard if out of 

AA 

φ≦0.15mm 
disregar

d 

0.15mm<φ≦0.25mm 2 

0.25mm<φ≦0.3mm 1 

0.3mm<φ 0 

12 Fiber、glass crutch、

Polarizer scratch/folded 

(major defect) 

W≦0.03mm 
disregar

d 

Note1:L: Length, W: Width 

Note2: disregard if out of 

AA 0.03mm<W≦

0.0.05mm 

L≤4.0mm

2 

0.05mm<W≦0.1mm 1 
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L≤4.0mm

W>0.1mm;L>4.0mm 0 

11 Packing Method

TBD
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