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Dimension 68x48x2.2mm (right picture) 
and 84x58x4.3mm (incl. PCAP, left one) 

 

 
FEATURES 
 2.8” TFT FULL COLOR DISPLAY 
 AACS TECHNOLOGY WITH IPS FOR UNLIMITED VIEWING ANGLE 
 240x320x3 DOTS, CONTROLLER ST7789V 
 1000 or 800cd/m² WITHOUT/WITH TOUCHPANEL 
 4 DIFFERENT INTERFACES AVAILABLE: 

24-BIT RGB INTERFACE 
8-BIT PARALLEL INTERFACE 
16-BIT PARALLEL INTERFACE 
SPI INTERFACE 

 INTEGRATED CONTROLLER ST7789V 
 SINGLE SUPPLY 3.3V 
 WIDE TEMPERATURE RANGE (TOP -20°C - +70°C) 
 OPTIONALLY WITH PCAP AND CONTROLLER GT911 

 
 
ORDERING CODES 
 2.8” TFT, 240x320 IPS, 1000cd/m² EA TFT028-23AINN 
 AS ABOVE BUT WITH OPTICALLY BONDED PCAP EA TFT028-23AITC 

 
ACCESSORY 
 ZIF CONNECTOR 0.3MM, BOTTOM CONTACT EA WF030-39S 
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REVISION HISTORY 
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GENERAL DESCRIPTION  
With its new 2.8“ TFT displays ELECTRONIC ASSEMBLY launches the worldwide first small-sized displays 
with high-quality. With its IPS technology these displays provide full viewing angle with all-angle color stability 
management (AACS). This means that color stays same even when viewing angle is changing. So it can be 
used in portrait mode 240x320 or landscape mode 320x240 direction without any disadvantage. 
Display brightness is enormous with typ. 1000cd/m² and paves the way for manifold applications in industrially 
and medically field, even for usage at direct sunlight. 
 
The displays provide many interface modes like standard RGB interface which is suitable even for fast 
changing display content. The 4-wire SPI interface is perfect for pin saving applications and the 16-bit and 
8-bit µC data bus interface enables parallel access to the display. 
 
The version EA TFT028-23AITC comes with an optical bonded (OCA) PCAP touch panel. Interface is I²C 
which makes it easy to read out directly the coordinates. 
 
The single connector for display interface, power supply for backlight and touch panel interface saves time 
in production. It also saves space on pcb because there’s 1 single ZIFF connector necessary only. 
For SMD mount we do provide a connector EA WF030-39S as an accessory. 
 
 
                                         Table 1 

Item Specification Unit 
Screen Size  2.8 inches  Diagonal  
Display Resolution  240 (H)(RGB) x 320 (V)  Pixel  
Active Area (LCD)  43.2(H) x 57.6(V)  mm  
Outline Dimension  48.0 (H) x 68.37(V) x 2.15 (T) mm  
With Touchpanel 58.0 (H) x 84.0(V) x 4.325MAX (T) mm 
Display Mode  Normally Black mode / IPS (AACS) -- 
Pixel Arrangement  R,G,B Vertical Stripe  -- 
Display Color  262K -- 
Viewing Direction  Free -- 
Input Interface  SPI or 8-Bit or 16 Bit or RGB -- 
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OPTICAL CHARACTERISTICS 
Test equipment setup: after stabilizing and leaving the panel alone shall be warmed up for the stable 
operation of LCM, the measurement should be executed. Measurement should be executed in a stable, 
windless, and dark room. Optical specifications are measured by Topcon BM-7(fast) with a viewing angle of 
2o at a distance of 50cm and normal direction. 
 

Table 2 
Item  Symbol  Condition  Min  Type Max  Unit  Note  

Brightness (Module) B   900 1000 -- cd/m²  incl. PCAP 

Response time  Tr +Tf θ=0o  - 30  40  ms   .  

Contrast ratio  CR  
Normal 
viewing 
angle  

600 800 -- -- 
 

Luminance 
Uniformity  

ΔL  
 

70   
 

%  
 

Color 
Chromaticity 
(CIE 1931)  

White  
Wx  

θ=0o 
 Normal 
Viewing 
Angle  

0.286 0.306 0.326 
-- BM-7A  

Wy 0.307 0.327 0.347 

Viewing 
Angle (6H) 

Hor. 
θR 

CR≥10 

60 80 -- 

Degree 

 
θL 60 80 --  

Ver. 
θU 60 80 --  
θD 60 80 --  

 
 

DEFINITION OF RESPONSE TIME: Tr AND Tf 
The response time is defined as the following figure and shall be measured by switching the input signal for 
“black” and “white”. 
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DEFINITION OF CONTRAST RATIO 
 
 

 
 
 
Measured at the center area of the panel when all the input terminals of LCD panel are electrically 
opened. 
 

VIEWING ANGLE 

 
 

 
DEFINITION OF WHITE UNIFORMITY 
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THE DEFINITION OF COLOR GAMUT -COLOR CHROMATICITY CIE 1931 
 
Color coordinate of white & red, green, blue at center point. 
Color Gamut: NTSC (%) = ( RGB Triangle Area / NTSC Triangle Area ) x 100 
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ELECTRICAL SPECIFICATIONS 

 

ABSOLUTE RATINGS OF ENVIRONMENT 
If the operating condition exceeds the following absolute maximum ratings, the TFT module may be damaged 
permanently. 
 

Table 3 

Item Symbol Min. Max. Unit Note 

Storage temperature  TSTG -30  80  °C  (1)  

Operating temperature  TOPR -20  70  °C  (1)  

Note (1) Only operation is guaranteed at operating temperature. Contrast, response time, another display quality are evaluated at +25°C. 

 

 
ELECTRICAL ABSOLUTE MAXIMUM RATINGS 
 

Table 4 

 
Note: If one of the above items is exceeded its maximum limitation momentarily, the quality of the product may be degraded. Absolute maximum limitation, 
therefore, specify the values exceeding which the product may be physically damaged. Be sure to use the product within the specified range only. 
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DC ELECTRICAL CHARACTERISTICS OF THE TFT LCD  
Table 5 

 
Notes: 
1. TA= -30 to 70℃ (to +85 no damage).  
2. Source channel loading= 2KΩ+12pF/channel, Gate channel loading=5KΩ+40pF/channel. 
3. The Max value is between measured point of source output and gamma setting value. 
4. When evaluating the maximum and minimum of VGH, VDD=2.8V 
5. The maximum value of |VGH-VGL| cannot over 30V. 
6. Default register setting of Vcom and Vcom offset is 20h 
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BACKLIGHT UNIT 
The backlight system is an edge-lighting type with 9 white LED (Light Emitting Diode). The characteristics of 
9 white LEDs are shown in the following tables. 
 

Table 6 
Characteristics  Symbol  Min.  Typ.  Max.  Unit  Note  

Forward Voltage  Vf 25.2 27.0 28.8 V   
Forward Current  If - - 20 mA  (1)  
Power Consumption Pb/l - 540 - mW  (2)  
LED Life time  - 20000 -  hr  (3)(4)  

Note (1) 9 LEDs connected in series 

(2) Where If = 20mA, Vf =27.0V, Pb/l = Vf × If 

(3) The environmental conducted under ambient air flow, at Ta=25±2°C, 60% RH±5% 

(4) Higher temperatures decreasing LED life time; in this case reduce LED current to help life time 

 
 

 
 

 
 

APPLICATION EXAMPLE FOR DRIVING THE LED BACKLIGHT 
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TIMING SPECIFICATIONS 

POWER SEQUENCE 
  Power on & Power off: 

 
Fig.1 Power ON/OFF Sequence  

Note: VCI = IOVCC  
 
Voltage Generation 

 
Fig.2 Voltage Generation  
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AC TIMING SPI INTERFACE CHARACTERISTICS 
At Ta = -20 C To +70 C, VCI =2.80.1V, GND = 0V. 
    Refer below, the bus-timing diagram for AC Characteristics In 4-SPI interface. 
                                         Table 7 

 
Note : The rising time and falling time (Tr, Tf) of input signal are specified at 15 ns or less. Logic high and low levels are specified as 30% and 70% of VDDI for 
Input signals.  

  
    Fig.3-SPI Interface Characteristics 
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AC TIMING RGB INTERFACE CHARACTERISTICS 
At Ta = -20 C To +70 C, VCI =3.150.1V, GND = 0V. 
 
                                     Table 8 

 
 

 
 Fig.4 RGB Interface Timing Characteristics 

 



  

 
EA TFT028-23AI 

Printing and typographical errors reserved. Page 14 
ELECTRONIC ASSEMBLY reserves the right to change specification without prior note. 

 

 

 

 

 

 

 

 

 

 

 

 

 
  



  

 
EA TFT028-23AI 

Printing and typographical errors reserved. Page 15 
ELECTRONIC ASSEMBLY reserves the right to change specification without prior note. 

DATA INPUT FORMAT 
 

 
Fig.5 Data input format 
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PCAP TOUCHPANEL 
Table 9 

Item Specification Unit 
Touch panel Size  2.8 inches   
Active Area (Sensor)  45.4 (H) x 59.8 (V)  mm 
Input type Multi touch  
Controller GT911  
Interface mode I2C  

 
 

TIMING SPECIFICATIONS FOR CTP 
I2C Communication 

This module provides standard I2C interface for communication. In the system, this module always 
works in slave mode, all communications are initiated by master, and the baud rate can be up to 
400K bps. The definition of I2C timing is as following: 

 

 
Fig.6 RGB Interface Timing Characteristics 

Test condition: 3.3V communication interface, 400Kbps, pull up resistor is 2K ohm 
 

 
This module has 2 sets of slave address 0xBA/0xBB & 0x28/29. Master can control Reset & INT pin to 
configure the slave address in power on initial state like following: 
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                       Fig.7 Power on diagram 
 

 
Fig.8(a) Timing of setting slave address 

 

 
Fig.8(b) Timing of setting slave address  
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Data Transmission 
(ex: slave address is 0xBA/0xBB) 
Communication is always initiated by master, A high-to-low transition of SDA with SCL high is a start 
condition. 
All addressing signal are serially transmitted to and from on bus in 8-bit word. This module sends a “0” to 
acknowledge when the addressing word is 0xBA/BB (or 0x28/0x29 ). This happens during the ninth clock 
cycle. If the slave address is not matched, this module will stay in idle state. 
The data words are serially transmitted to and from in 9-bit formation: 8-bit data+1-bit ACK or NACK sent by 
module. Data changes during SCL low periods & keeps valid during SCL high. 
A low-to-high transition of SDA with SCL high is a stop condition. 
 

Write Data to module 
(ex: slave address is 0xBA/0xBB) 

 
 
Please check the above figure, master start the communication first, and then sends device address 0XBA 
preparing for a write operation. 
After receiving ACK from module, master sends out 16-bit register address, and then the data word in 8-bit, 
which is going to be wrote into module. 
The address pointer of module will automatically increase one after one byte writing, so master can 
sequentially write in one operation. When operation finished, master stop the communication. 
 

Read Data from module 
(ex: slave address is 0xBA/0xBB) 

 
 
Please check the above figure, master start the communication first, and then sends device address 0xBA 
for a write operation. 
After receiving ACK from module, master sends out 16-bit register address, to set the address pointer of 
module. After receiving ACK, master produce start signal once again & send device address 0xBB , then 
read data word from module in 8-bit. 
Module also supports sequential read operation, and the default setting is sequential read mode. Master shall 
send out ACK after every byte reading successfully but NACK after the last one. Then sends stop signal to 
finish the communication. 
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REGISTER INFORMATION OF MODULE 
a)  Real Time Order 
(Write Only) 

   
 
b) Configuration Information 
(R/W) 
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c) Coordinates Information 
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FUNCTION MODE 
Working Mode 

 
a) Normal Mode 
When module is in Normal mode, touch scanning period is about 7ms ~ 10ms depending on the setting. The 
chip will automatically enter into Green mode if no touch for short time within 0~15s depending on setting 
and the step is 1s. 
 
b) Green Mode 
In Green mode, the touch scanning cycle is fixed as 40ms. It will automatically enter into Normal mode if any 
touch is detected. 
 
c) Sleep Mode 
For a lower consumption, Master can ask module to enter Sleep mode through I2C command (before the 
command, please drive low to INT pin). Drive high to the INT pin of module 2~5ms will make module return 
back to normal mode. 
 
 

 
 

 
 

Pulse Calling 
Module will inform master to read coordinate information only when touch event happen, in order to lighten 
the burden of master CPU. The master CPU will set trigger mode by register “INT”. “0” means rising edge 
trigger, in this mode module will output a rising edge hopping in INT, to inform CPU; “1” means falling edge 
trigger. 
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Sleep Mode 
When the display is turned off or in any circumstance that operation of touch panel is not necessary, master 
can set module be in Sleep mode through I2C command. The master can wake up module by outputting high 
to INT pin & keeping 2-5ms. 
 
Frequency Hopping Function 
This module has very strong anti-interference hardware, when the driver spectrum of module overlaid with 
spectrum of noise signal, it can be switch to another frequency by self-adaption frequency hopping 
mechanism, to avoid interference. 
 
Automatic Calibration 
a) Initialization Calibration 
Different temperature, humidity and physical structure will affect the sensor’s baseline. According to 
environmental situation module will update the baseline automatically in initialized 200ms. 
 
b) Automatic Temperature Drift 
Slow change of temperature, humidity or dust and other environmental factors will also affect the sensor’s 
baseline. module calculates and analyzes historical data, and compare to the current data variation. Base on 
this, the baseline will be calibration automatically. 
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RELIABILITY CONDITION 
No change on display and in operation under the following test condition. 
Condition: Unless otherwise specified, tests will be conducted under the following condition. 
Temperature: 20±5oC. 
Humidity: 65±5�RH%. 
Tests will be not conducted under functioning state. 

 
No. Parameter Condition Notes 

1  High Temperature Operating  70oC±2oC, 240hrs (Operation state).  
2  Low Temperature Operating  -20oC±2oC, 240hrs (Operation state).  1 
3  High Temperature Storage  80oC±2oC, 240hrs.  2 
4  Low Temperature Storage  -30oC±2oC, 240hrs.  1,2 

5  
High Temperature and High 
Humidity Operation Test  

60oC±2oC, 90�%, 240hrs.  1,2 

6  Vibration Test  
Total fixed amplitude: 1.5mm. Vibration 
Frequency: 10~55Hz. One cycle 60 seconds 
to 3 direction of X, Y, Z each 15 minutes.  

3 

7 Drop Test 

To be measured after dropping from 60cm 
high on the 
concrete surface in packing state. 

 
Notes: 1. No dew condensation to be observed. 

2. The function test shall be conducted after 4 hours storage at the normal temperature and humidity 
after removed from the test chamber. 

3. Vibration test will be conducted to the product itself without putting I in a container. 
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QUALITY UNITS 

  INSPECTION METHOD 
An appearance inspection should be conducted at 30 cm or more distance/height from the inspector’s eye 
sight to the LCD module surface under fluorescent light. The distance between LCD and fluorescent lamps 
should be 100 cm or more. Viewing angle for inspection is 40° from vertical against LCD.  

 
 
 
 
 
 
 
 
 

 
 
 
QUALITY LEVEL 

The AQL for major and minor defects is defined as follows: 
 
 
 
 
 
 
 
 
 
 

DEFINITION 
The environmental condition of inspection 

1)Ambient temperature ：22 ±5 ，65±20%RH 

2)Function inspection：less than 300Lux 

3)Visual inspection：750±150Lux 
 

  

Partition Definition AQL 

Major defect Functional defective in product. 0.25 

Minor defect 
Meet all functions of product but 

have some cosmetic defective 
0.65 

 45℃ 

30cm 
100cm 

Fluorescent 
Lamps 

TFT 
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DEFINITION OF DOT DEFECT 
The size of a defective dot over 1/2 of whole dot，and all of bright dot or dark dot defect must be visible 
through ND 5% filter. 
 
1) Bright dot 
    Dots appear bright and unchanged in size in which LCD Cell is displaying under black pattern. 
 

 
 
2) Dark dot 
The same definition of bright dot, but always display dark in white pattern 
 
3) The usage of ND 5% 
Use the ND 5% to cover bright dot within 2s,it should be judged OK if it’s invisible.  
 
4) Crowded dot defect 
In the area of 10 x10mm，the Number of Φ≤0.1mm reaches 3 or More（Not allowed） 
 
5) Crowded Line defect 
In the area of 10 x10mm，the Number of W≤0.02mm reaches 2 or More（Not allowed） 
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VISUAL INSPECTION 
 

Defect Inspection Criteria 

1 
Corner Broken 
（Minor） 

 
1.A≤2.0 mm , B≤2.0 mm ,C≤T Ignore  
2. A＞2.0 mm ,or B＞2.0 mm  
Not allowed 

 

  

2 
Corner Broken 

（Minor） 

1. A≤1.5 mm , B≤1.5 mm , C≤T 
Ignore  
2. A＞1.5 mm, or B＞1.5 mm     
Not allowed 
3. To be applied to both CF and TFT glass 

 

 
3 

Corner Broken 
（Minor） 

 
1. A≤1.5 mm , B≤1.5 mm , C≤T 

Ignore   
2. A＞1.5 mm, or B＞1.5 mm    

Not allowed 
3. To be applied to both CF and TFT glass  

4 
Pad Broken 
（Minor） 

 
1. A≤0.8 mm, C≤T          Ignore  

B  Length              Ignore 
2. A＞0.8 mm,             Not allowed 
 

5 
 

Side Broken 
（Minor） 

 
1. A≤0.8 mm, C≤T          Ignore 

B  Length              Ignore 
2. A＞0.8 mm,             Not allowed 
 



  

 
EA TFT028-23AI 

Printing and typographical errors reserved. Page 33 
ELECTRONIC ASSEMBLY reserves the right to change specification without prior note. 

6 
Glass crack 
（Major） 

         
 
 
 

Not allowed 
 
 
 
 
      

7 
（Minor） 

 
Spots on  polarizer or LCD 
 
. 

 
 

A 
 
 

Φ= Max a or b 

Size 4.7” or Below 4.7” 
 
Note: 

*1: Crowded dot defect Not allowed 
*2.The distance between dot defects should be 
more than 5MM 
*3:Judge by negative-film card 

Dimensions 
Acceptable 
Numbers 

Φ≤0.1mm Ignore ,*1 
  0.1mm＜Φ≤0.20mm 2; *1 

  0.2mm＜Φ≤0.30mm 1 

    Φ＞ 0.30mm 0 

 
8 

（Minor） 

 
 

Scratched ; 
Fiber 

 

Scratch： 

 
Fiber: 
    Size Acceptable 

Numbers 
W≤0.03mm Ignore ,  *1 
L≤3 mm  
0.03＜W≤0.05mm 

2; *2 

L≤5 mm  
0.03＜W≤0.05mm 

1 
 

Beyond Above, Not Allowed 
Note: 
*1: Crowded Line defect Not allowed 
*2 The distance between dot defects should be 
more 5MM apart 
*3:Judge by negative-film card 

Dimensions 
Acceptable 
Numbers 

W≤0.03mm Ignore , *1 
L≤5 mm  
0.03mm＜W≤0.05mm 

2,  *2 

L≤5 mm  
0.05mm＜W≤0.1mm 

1 

L≥5 mm or W≥0.1 mm 0 

 

 

 

b 
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9 
（Major） 

Envelop silicon on glass 

 
1. ITO non envelop silicon 
                              reject 
2. Silicon area not match with document 
 request                     reject 

3.  Silicon not cover with all ITO 
                   reject 

4. Glue wet to the LCD upper POL or the 
  bottom POL. And the connector over the 
 LCD PIN. (Include FFC、FPC…etc) 

reject 
10 

（Major） 
Keep out light cover/ protection 
cover 

1.Miss the cover                 reject 

11 
 

（Major） 
TCP IC/ FPC 

1.  Scratch、the line broken off   reject 
2.  The PIN oxidation, broken off, dirty, bend, 

distortion    
reject            

3.  FPC protection cover fix no good or 
deflection over the drawing request              

reject 

12 
（Major） 

Backlight 
1. The size don’t match with the drawing. reject
2.  Dirty, finger mark             reject 
3.  Scald                       reject 

13 
（Major） 

Weld 

1.tack weld                      reject 
2.welding shifting   less than 1/3 FPC pin 
3.welding short out   reject  
4.very little or too much tin  reject 
5.tin seat   ≤0.13mm 
6.FPC cock  reject  

13 
（Minor） 

LCD rainbow 
1.area＞1/4 LCD display area  reject 
2.visible at display     reject  

 
7.5 Electronic Inspection Standard: 

Defect Inspection Criteria 

1 
 

（Minor） 

 
 

Black/White 
spot/Bubble 
.etc.  

Size 4.7” or Below 4.7” 
 
 
 
 
 
 
 
Note: 
*1: Crowded dot defect Not allowed 

Dimensions 
Acceptable 
Numbers 

Φ≤0.1mm Ignore ,*1 
  0.1mm＜Φ≤0.20mm 2; *1 

  0.2mm＜Φ≤0.30mm 1 

    Φ＞ 0.30mm 0 
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*2.The distance between dot defects should be more than 
5MM 
*3:Judge by negative-film card 

2 
（Minor） 

 
 
 

Scratched ; 
Fiber 

Scrach: 
 

 
 
 
 
 
 
 

 
 
Fiber: 
 
    Size Acceptable 

Numbers 
W≤0.03mm Ignore ,  *1 
L≤3 mm  
0.03＜W≤0.05mm 

2; *2 

L≤5 mm  
0.03＜W≤0.05mm 

1 

Beyond Above, Not Allowed 
Note: 
*1: Crowded Line defect Not allowed 
*2 The distance between dot defects should be more 5MM 
apart 
*3:Judge by negative-film card 

Dimensions 
Acceptable 
Numbers 

W≤0.03mm Ignore , *1 
L≤5 mm  
0.03mm＜W≤0.05mm 

2,  *2 

L≥5 mm or W≥0.05 mm 0 

3 
（Minor） 

Bright/dark dot
； 
Bright dot 
Caused by 
foreign Particle 

1:The distance between dot defects should be more 5MM 
apart 
2:Total dot≤2 

Dimensions Acceptable Numbers 
Single bright dot Invisible by ND5% Filter, Ig

If visible N ≤1  & should ap
Electronic  Inspection Stan

Two adjacent bright dots reject 
Three adjacent bright dots reject 

Single dark dot ≤2 
Two adjacent dark dots ≤1 
Three adjacent dark dots reject 

4 
（Major） 

Display 

1. Missing segment, missing word      reject 
2. Display abnormal, no display.        reject 
3. Viewing angle not right.             reject 
4. Display odds                      reject 

5 
（Major） 

Mura 
judge by ND5% filter or limit sample 
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6 
（Major） 

flicker 
judge by ND 5% filter in grey pattern or limit sample 

7 
（Major） 

Electricity 
parameter（

V0P/Current） 
Over the production SPEC     reject              

8 
（Major） 

Backlight 
1.No backlight, the LED died off  reject 
2. The light odds( Follow the limit sample)    reject 
3. light leak reject 

9 
（Major） 

Cross talk Limit sample 
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PIN DEFINITION 

 Interface Mode      
Pin  RGB  8‐Bit  16‐Bit  SPI  ST7789V  Description 

1  LED‐  LED‐  LED‐  LED‐     LED cathode 

2  LED+  LED+  LED+  LED+     LED anode 

3  VDD  VDD  VDD  VDD  VDD  Power input 

4  GND  GND  GND  GND  GND  Ground (0V) 

5  GND  D0  GND  GND  DB0    

6  B3  D1  D0  GND  DB1 

 
7  B4  D2  D1  GND  DB2 

8  B5  D3  D2  GND  DB3 

9  B6  D4  D3  GND  DB4 

10  B7  D5  D4  GND  DB5 

11  G2  D6  D5  GND  DB6 

 

12  G3  D7  D6  GND  DB7 

13  G4  GND  D7  GND  DB8 

14  G5  GND  GND  GND  DB9 

15  G6  GND  D8  GND  DB10 

16  G7  GND  D9  GND  DB11 

17  GND  GND  D10  GND  DB12 

18  R3  GND  D11  GND  DB13 

 
19  R4  GND  D12  GND  DB14 

20  R5  GND  D13  GND  DB15 

21  R6  GND  D14  GND  DB16 

22  R7  GND  D15  GND  DB17 

23  DOTCLK  GND  GND  GND  DOTCLK  Clock signal for RGB interface 

24  DE  GND  GND  GND  ENABLE  Data enable signal for RGB interface 

25  HSYNC  GND  GND  GND  HSYNC  Horizontal synchronizing 

26  VSYNC  GND  GND  GND  VSYNC  Vertical synchronizing 

27  TE  TE  TE  TE  TE  Tearing effect 

28  CS  CS  CS  CS  CSX  Chip select for serial interface 

29  SDA  GND  GND  SDA  SDA  Serial data in 

30  SDO  dnc  dnc  SDO  SDO  Serial data out / WR 

31  SCL  D/C  D/C  SCL  DCX  L: command, H: data / Clock signal for serial interface 

32  D/C  WR  WR  D/C  WRX  Data/command select pin 

33  RESET  RESET  RESET  RESET  RESET  Reset for display + touch controller 

34  VDD  GND  GND  VDD  IM1+IM2  Interface Mode 1 and 2 

35  VDD  GND  VDD  VDD  IM3  Interface Mode 3 

36  GND  RD  RD  GND  RDX  RD 

37  Touch CLK  Touch CLK  Touch CLK  Touch CLK    Touch serial clock signal (EA TFT028‐23AITC only) 

38  Touch SDA  Touch SDA  Touch SDA  Touch SDA    Touch serial data signal (EA TFT028‐23AITC only) 

39  Touch INT  Touch INT  Touch INT  Touch INT    Interrupt output (EA TFT028‐23AITC only) 
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INTERFACE MODE SELECTION 
 

Name I/O Description Connect Pin 
 
 
 
IM3,IM2,IM1 
   IM0=0 

 
 
 
 
I 

The interface mode select. 

IM3 IM2+IM1 MPU Interface Mode Data Pin 
0 0 80-8bit parallel I/F DB[7:0] 
0 1 4-line 8bit serial I/F SDA:in/out 
1 0 80-16bit parallel I/F II DB[17:10], 

DB[8:1] 
1 1 4-line 8bit serial I/F II SDA:in 

SDO:out 

 
 
 
 
GND/VDD 

Note: For more information please refer to controller’s datasheet https://www.lcd-module.de/fileadmin/eng/pdf/zubehoer/ST7789V.pdf 

For RGB Mode, please select serial mode! First initialize ST7789V in SPI mode, then switch to RGB-Mode with the help of commands. Please refer to the 
controller’s datasheet.  
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INITIALIZATION EXAMPLE 
WriteComm(0x01); 
Delay(200); 
 
//----------------------------------------------------------------------------------------------
-----// 
WriteComm(0x11); 
Delay(120); //Delay 120ms 
//------------------------------display and color format setting--------------------------------
// 
WriteComm(0x36); 
WriteData(0x00); 
WriteComm(0x3a); 
WriteData(0x05); 
WriteComm(0x21); 
 
 
//--------------------------------ST7789V Frame rate setting----------------------------------// 
WriteComm(0xb2); 
WriteData(0x05); 
WriteData(0x05); 
WriteData(0x00); 
WriteData(0x33); 
WriteData(0x33); 
WriteComm(0xb7); 
WriteData(0x35); 
//---------------------------------ST7789V Power setting--------------------------------------// 
WriteComm(0xb8); 
WriteData(0x2f); 
WriteData(0x2b); 
WriteData(0x2f); 
WriteComm(0xbb); 
WriteData(0x2B); 
WriteComm(0xc0); 
WriteData(0x2c); 
WriteComm(0xc2); 
WriteData(0x01); 
WriteComm(0xc3); 
WriteData(0x0b); 
WriteComm(0xc4); 
WriteData(0x20); 
WriteComm(0xc6); 
WriteData(0x11); 
WriteComm(0xd0); 
WriteData(0xa4); 
WriteData(0xa1); 
WriteComm(0xe8); 
WriteData(0x03); 
WriteComm(0xe9); 
WriteData(0x0d); 
WriteData(0x12); 
WriteData(0x00); 
//-------------------------------ST7789V gamma setting---------------------------------------// 
WriteComm(0xe0); 
WriteData(0xd0); 
WriteData(0x06); 
WriteData(0x0b); 
WriteData(0x0a); 
WriteData(0x09); 
WriteData(0x05); 
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WriteData(0x2e); 
WriteData(0x43); 
WriteData(0x44); 
WriteData(0x09); 
WriteData(0x16); 
WriteData(0x15); 
WriteData(0x23); 
WriteData(0x27); 
 
WriteComm(0xe1); 
WriteData(0xd0); 
WriteData(0x06); 
WriteData(0x0b); 
WriteData(0x09); 
WriteData(0x08); 
WriteData(0x06); 
WriteData(0x2e); 
WriteData(0x44); 
WriteData(0x44); 
WriteData(0x3a); 
WriteData(0x15); 
WriteData(0x15); 
WriteData(0x23); 
WriteData(0x26); 
 
//-----------------Init RGB-Mode--------------- 
WriteComm(0x3A); //Interface Pixel Format 
WriteData(0x55); //RGB 65K Colors, Control interface 16bit/pixel 
 
WriteComm(0xB0); //RAM access control 
WriteData(0x11); //RGB interface access RAM, Display operation RGB interface 
WriteData(0xE0); //16 Bit Farbformat R7 auf R0, MSB first, 18 bit bus width,  
 
WriteComm(0xB1); //RGB interfacecontrol 
WriteData(0xEF); //Direct RGB mode, RGB DE Mode, Control pins high active 
WriteData(0x08); //VSYNC Back porch setting 
WriteData(0x14); //HSYNC Back porch setting 
 
//--------------Display on------------------- 
WriteComm(0x11); 
Delay(120); //Delay 120ms 
 
WriteComm(0x29); 
Delay(100); 
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ACCESSORY EA WF030-39S 
The 39-pin FFC cable is an all in one connection. It provides all signals for 

- TFT interface 
- LED backlight 
- PCAP touchpanel. 

EA WF030-39S is a 39-pin ZIFF connector for bottom side contact. 
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DIMENSIONS 
EA TFT028-23AI 
 
t.b.d. 
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With Touchpanel EA TFT028-23AITC 
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