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1. Basic Specifications

1.1 Block Diagram

Screen Size(Diagonal) : 2.8”
Color Depth: 262k color
Number of dots : 240 x 3(RGB) x 320
Active Area : 43.2x57.6 mm
Dot Pitch : 0.18x0.18 mm
Display Technology : a-Si TFT active matrix
Display Mode : Transmissive / Positive
Pixel Configuration : RGB Stripe
Viewing Direction : 6H
Polarizer Surface Treatment: Anti-Glare Surface
Backlight Type: LEDs
Outline Dimension : 48.4 x 69.2 x 2.3 mm (exclude FFC)

(see dwg for details)
Operating Temperature : -10 ~ +60°C
Storage Temperature : -20 ~ +70°C

240(x3) x 320 pixels
TFT Panel

Backlight Circuit
LEDA

DB0~DB15
VCC, IOVCC, GND

IM0, FMARK, /RESET, /RD, /WR, D/C, /CS

ST7789S or equivalent

LEDK1, LEDK2, LEDK3, LEDK4
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1.2 Terminal Functions

Pin
No.

Pin
Name

I/O
Descriptions

16bit 8bit
1 GND P Power Ground (0V)
2 DB0

I Data Input Connect GND
3 DB1
4 DB2
5 DB3
6 GND P Power Ground (0V)
7 IOVCC P Interface power supply (1.8V)
8 /CS I Chip select signal: active Low
9 D/C I Data/Command select signal 0:Command,1-Data
10 /WR I Write signal: active Low
11 /RD I Read signal: active Low
12 IM0 I 0:16bit I/F 1:8bit I/F
13

NC - -
14
15
16
17 LEDA P LED Anode
18 LEDK1 P LED Cathode1
19 LEDK2 P LED Cathode2
20 LEDK3 P LED Cathode3
21 LEDK4 P LED Cathode4
22 FMARK O Frame mark Output signal(could leave open)
23 DB4 I Data Input Connect GND
24 DB8

I Data Input
DB0

: : :
31 DB15 DB7
32 /RESET I Reset signal: active Low
33 VCI P Analog and Logic power supply (2.8V)
34 VCC P Analog and Logic power supply (2.8V)
35 GND P Power Ground (0V)
36 DB5

I Data Input Connect GND37 DB6
38 DB7
39 GND P Power Ground (0V)
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2. Absolute Maximum Ratings
Items Symbol Min. Max. Unit Condition
Supply Voltage VCC -0.3 +4.6 V GND = 0V
Operating Temperature TOP -10 +60 C No Condensation

Storage Temperature TST -20 +70 C No Condensation
Cautions:
Any Stresses exceeding the Absolute Maximum Ratings may cause substantial damage to the device. Functional
operation of this device at other conditions beyond those listed in the specification is not implied and prolonged exposure
to extreme conditions may affect device reliability.

3. Electrical Characteristics

3.1 DC Characteristics

VCC =2.8V, GND=0V, TOP=25C
Items Symbol MIN. TYP. MAX. Unit Condition /

Application Pin

Operating Voltage
IOVCC 1.65 1.8 3.3 V
VCC 2.4 2.8 3.3 V

Input High Voltage VIH 0.7* IOVCC - IOVCC V
Input Low Voltage VIL 0 - 0.3* IOVCC V
Operating Current IDD - 6.0 15.0 mA

3.2 LED Backlight Circuit Characteristics

IfVLED+=15mA, TOP=25C
Items Symbol MIN. TYP. MAX. Unit Note
Forward Voltage Vf - 3.2 - V
Forward Current IfLEDKX - 15 20 mA Currnet for each LED
Cautions:
Exceeding the recommended driving current could cause substantial damage to the backlight and shorten its lifetime.

LEDK1

LEDA

No. of LEDs = 4pcs

LEDK2 LEDK3 LEDK4
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3.3 AC Characteristics

8080 Mode System Bus Timing

Signal Symbol Parameter
Spec.

Unit Description
Min. Max.

D/C
tast Address setup time 5 -

ns
taht Address hole time(Write) 14.2 -

/CS
tchw Chip select “H”pulse width 5 -

nstcs Chip select setup time(Write) 21.4 -
tcsf Chip select wait time(Write) 14.2 -

/WR
twc Write cycle 94.2 -

nstwrh Control pulse “H”duration 21.4 -
twrl Control pulse “L”duration 21.4 -

DB[7:0]
tdst Data setup time 14.2 -

ns
For maximum CL=30pF
For minimum CL=8pFtdht Data hold time 14.2 -

Note:
*1. Input signal rise/fall time should be less than 15ns .
*2. All timing is using 20% and 80% of VDD as the reference.
*3. Please refer to ST7789s datasheet for details

3.4 Reset Timing

Item Symbol MIN. TYP. MAX. Unit
Reset LOW pulse width tRW 10 - - us
Reset time TRT - - 170 ms
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4. Functions

4.1 Display Commands
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Notes:
1. There will be no abnormal visible effects on the display when S/W or H/W Reset are applied.
2. Please refer to ST7789s datasheet for details
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5. Optical Characteristics

Item Symbol Condition MIN. TYP. MAX. UNIT Note.

Viewing angle

θT

(CR≥10)

- 45 -

degree Note 1,6
θB - 20 -

θL - 45 -

θR - 45 -

Contrast ratio CR θ=0
o - 300 - - Note 3

Response Time Ton + Toff 25℃ - 30 - msec Note 4

Chromaticlty

Red
X

Backlight
is on

- 0.635 -

Note 1,5

Y - 0.317 -

Green
X - 0.298 -

Y - 0.564 -

Blue
X - 0.136 -

Y - 0.116 -

White
X - 0.298 -

Y - 0.328 -

Luminance L 200 - - cd/m
2

Note 1,6

Luminance uniformity U 75 - - % Note 1,6

Note 1:
The data are measured after LEDs are turned on for 5 minutes.

Note 2:
The definition of viewing angle:
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LCM displays full white. The brightness is the average value of 9
measured spots. Measurement equipment PR-705
Measuring condition:

- Measuring surroundings: Dark room
- Measuring temperature: Ta=25℃.
- Adjust operating voltage to get optimum contrast at

the center of the display.

Refer to the graph below marked by θ and Ф

Note 3:
The definition of contrast ratio (Test LCM using PR-705):

Contrast
Ratio(CR)

=
Luminance When LCD is at “White”state
Luminance When LCD is at “Black”state

(Contrast Ratio is measured in optimum common electrode
voltage)

Note 4:
Definition of Response time. (Test LCD using DMS501):
The output signals of photo detector are measured
when the input signals are changed from
“black”to “white”(falling time)
and from “white”to “black”(rising time), respectively.
The response time is defined as

the time interval between the 10% and 90% of amplitudes.Refer to
figure as below.

Note 5:
Definition of Color of CIE1931 Coordinate and NTSC Ratio.

Color gamut:

S=
Area of RGB triangle

X100%
Area of NTSC triangle

Note 6:
The luminance uniformity is calculated by using following formula.

△Bp = Bp (Min.) / Bp (Max.)×100 (%)
Bp (Max.) = Maximum brightness in 9 measured spots

Bp (Min.) = Minimum brightness in 9 measured spots.

Note 7:
Measured the luminance of white state at center point
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6. Design and Handling Precaution

1. The LCD panel is made by glass. Any mechanical shock (eg. dropping form high place)
will damage the LCD module.

2. Do not add excessive force on the surface of the display, which may cause the Display
color change abnormally.

3. The polarizer on the LCD is easily get scratched. If possible, do not remove the LCD
protective film until the last step of installation.

4. Never attempt to disassemble or rework the LCD module.
5. Only Clean the LCD with Isopropyl Alcohol or Ethyl Alcohol. Other solvents (eg. water)

may damage the LCD.
6. When mounting the LCD module, make sure that it is free form twisting, warping and

distortion.
7. Ensure to provide enough space (with cushion) between case and LCD panel to prevent

external force adding on it, or it may cause damage to the LCD or degrade the display
result.

8. Only hold the LCD module by its side. Never hold LCD module by add force on the heat
seal or TAB.

9. Never add force to component of the LCD module. It may cause invisible damage or
degrade of the reliability.

10. LCD module could be easily damaged by static electricity. Be careful to maintain an
optimum anti-static work environment to protect the LCD module.

11. When peeling off the protective film from LCD, static charge may cause abnormal
display pattern. It is normal and will resume to normal in a short while.

12. Take care and prevent get hurt by the LCD panel sharp edge.
13. Never operate the LCD module exceed the absolute maximum ratings.
14. Keep the signal line as short as possible to prevent noisy signal applying to LCD module.
15. Never apply signal to the LCD module without power supply.
16. IC chip (eg. TAB or COG) is sensitive to the light. Strong lighting environment could

possibly cause malfunction. Light sealing structure casing is recommend.
17. LCD module reliability may be reduced by temperature shock.
18. When storing the LCD module, avoid exposure to the direct sunlight, high humidity, high

temperature or low temperature. They may damage or degrade the LCD module


