
 TECH. CORP. 

 

SPECIFICATIONS 

CUSTOMER :  

SAMPLE  CODE  : SH240320T074-ZAA01 

MASS PRODUCTION CODE  : PH240320T074-ZAA01 

SAMPLE VERSION : 01 

SPECIFICATIONS EDITION : 007 

DRAWING NO.  (Ver.) : LMD- PH240320T074-ZAA 01(Ver.002) 

PACKAGING NO.  (Ver.) : PKG- PH240320T074-ZAA 01(Ver.002) 

 Customer Approved  

   

   

   

   

Date: 
 

      

     

 Approved Checked  Designer 

 

黃秋源 

Oliver Huang 

石建莊 

Stone Shin 

劉俊毅 

Terry Liu 

   

 □ Preliminary specification for design input   

 ■ Specification for sample approval   

     

POWERTIP TECH. CORP. 
Headquarters: 

No.8, 6th Road, Taichung Industrial Park, 

Taichung, Taiwan 

台中市 407 工業區六路 8 號 

TEL: 886-4-2355-8168 

FAX: 886-4-2355-8166 

E-mail: sales@powertip.com.tw 

Http://www.powertip.com.tw 

 
NO.PT-A-005-8 

efang_ho
機構部門、完整姓名、日期



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 
PH240320T074-ZAA01                                 Page2                                    SAMPLE  Ver.01 

 SPEC  Edi.007 

History of Version 

Date Ver. Edi. Description Page Design by

08/30/2018 01 001 New Drawing. - Terry 

11/09/2018 01 002 New Sample - Terry 

12/19/2018 01 003 Modify LCD Type - Terry 

04/10/2019 01 004 Modify Drawing. - Terry 

03/210/2020 01 005 Update Drawing. - Terry 

12/17/2020 01 006 Update LED Life Time 9 Terry 

11/09/2021 01 007 Update LCM Packaging Appendix Terry 

      

      

      

      

      



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 
PH240320T074-ZAA01                                 Page3                                    SAMPLE  Ver.01 

 SPEC  Edi.007 

Contents 

  1. SPECIFICATIONS 
     1.1  Features 
     1.2  Mechanical Specifications 
     1.3  Absolute Maximum Ratings 
     1.4  DC Electrical Characteristics  
     1.5  Optical Characteristics 
     1.6  Backlight Characteristics 

  2. MODULE STRUCTURE 
     2.1  Counter Drawing 
     2.2  Interface Pin Description 
     2.3  Timing Characteristics 

2.4  Refer Initial Code 
  3. QUALITY ASSURANCE SYSTEM 
     3.1  Quality Assurance Flow Chart 
     3.2  Inspection Specification 

  4. RELIABILITY TEST 
4.1  Reliability Test Condition 

  5. PRECAUTION RELATING PRODUCT HANDLING 
     5.1  Safety 
     5.2  Handling 
     5.3  Storage 
     5.4  Terms of Warranty 

 
Appendix：LCM Drawing 
       LCM Packaging Specifications 
 

    Note: For detailed information please refer to IC data sheet: ST7789VI 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 
PH240320T074-ZAA01                                 Page4                                    SAMPLE  Ver.01 

 SPEC  Edi.007 

1. SPECIFICATIONS 

1.1 Features 

Item Standard Value 

Display Type 240 (RGB) * 320 Dots 

LCD Type Full Viewing Angle , Normally Black, Transmissive type 

Screen size(inch) 2.0 inch 

Color configuration RGB-Strip 

Display Colors 
Full Color: 262K 

( RGB= 666, Idle Mode Off) 

Backlight Type LED B/L 

Interface 16-bit / 18-bit  80-system 

ROHS  

THIS PRODUCT CONFORMS THE ROHS OF PTC 

Detail information please refer website : 

http://www.powertip.com.tw/news_detail.php?Key=1&cID=1  

 
1.2 Mechanical Specifications 

Item Standard Value Unit

Outline Dimension 36.1(W) * 51.0 (L) * 2.05 (H) mm

 

LCD Panel 

Item Standard Value Unit

Viewing Area  31.6 (W) * 41.8(L) mm

Active Area  30.6 (W) * 40.8 (L) mm

Pixel Pitch 0.1275(H) x 0.1275(V) mm

Note : For detailed information please refer to LCM drawing 
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1.3 Absolute Maximum Ratings 

Module 

Item Symbol Condition Min. Max. Unit

System Power Supply 

Voltage 

VCC / VCI - -0.3 +4.6 V 

IOVCC - -0.3 +4.6 V 

VGH ~ VGL - -0.3  +30 V 

Logic Input Voltage Range  VIN - -0.3 IOVCC+0.5 V 

Operating Temperature TOP - -20 +70 °C

Storage Temperature TST - -30 +80 °C

Storage Humidity HD Ta ≦ 60 °C - 90 %RH

 

1.4 DC Electrical Characteristics 

Module                                                      GND = 0V, Ta = 25°C 

Item Symbol Condition Min. Typ. Max. Unit

Power Supply for Analog, 

Digital System 
VCC / VCI - 2.4 2.8 3.6 V 

Power Supply for I/O System IOVCC - 1.65 1.8 3.6 V 

Input Signal Voltage 
VIH - 0.7IOVCC - IOVCC V 

VIL - GND - 0.3 IOVCC V 

Output Signal Voltage 
VOH - 0.8 IOVCC - IOVCC V 

VOL - GND - 0.2 IOVCC V 

Supply Current ICC / ICI 

VCC / VCI=2.8V

IOVCC=2.8V 

Pattern= Black *1

- 9 14 mA

Note1: Maximum current display. 
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1.5 Optical Characteristics 
TFT LCD Panel                                           Ta=25°C 

Item Symbol Condition Min. Typ. Max. unit  

Response time Tr + Tf 
Ta = 25°C 
θX, θY = 0

- 30 40 ms Note 2

Viewing angle 

Top θY+ 

CR ≥ 10 

- 80 - 

Deg. Note 4
Bottom θY- - 80 - 

Left θX- - 80 - 

Right θX+ - 80 - 

Contrast ratio CR 

Ta = 25°C 
θX , θY = 0

650 800 - - Note 3

Color of CIE 
Coordinate 

（With B/L） 

White 
x 0.25 0.30 0.35 

- Note1 

y 0.27 0.32 0.37 

Red 
x 0.59 0.64 0.69 

y 0.28 0.33 0.38 

Green 
x 0.28 0.33 0.38 

y 0.56 0.61 0.66 

Blue 
x 0.09 0.14 0.19 

y 0.03 0.08 0.13 

Average Brightness 

Pattern=white display 

(With LCD)*1 

IV IF= 60 mA 200 250  - Note1 

Uniformity 

(With LCD)*2 
△B IF=60 mA 80 - - % Note1 

Color gamut of CF 

(NTSC%) 
S - 54 60 - % - 
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Note 1: 

*1：△B=B(min) / B(max) * 100% 

*2：Measurement Condition for Optical Characteristics: 

a：Environment: 25 ±℃ 5℃ / 60±20%R.H，no wind，dark room below 10 Lux at typical lamp  

current and typical operating frequency. 

b：Measurement Distance: 500 ± 50 ㎜ ，(θ= 0°) 

c：Equipment: TOPCON BM-7 fast，(field 1°)，after 10 minutes operation. 

    d：The uncertainty of the C.I.E coordinate measurement ±0.01，Average Brightness ± 4% 

 

 

 

 

 

 

 
 
 

To be measured at the center area of panel with a viewing cone of 1 by Topcon 

    luminance meter BM-7, after 10 minutes operation (module) 

 

Note2: Definition of response time: 

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: 

Normally White 
 

 
 
 
 
 
 
 
 
 
 

1 2 3 

6 5 4 

7 8 9 

VIEW AREA 

LCM 

θθ

Colorimeter=BM-7 fast 

500 ㎜ 

100%
90%

10%
0%

Signal (R
elative value)

"Black"

Tr Tf

"White" "White"
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Normally Black  
 

 
 
 
 
 
 
 
 
 

 
Note3: Definition of contrast ratio: 

Contrast ratio is calculated with the following formula 

                           Photo detector output when LCD is at “White” state 

Contrast ratio (CR) =  

                           Photo detector output when LCD is at “Black” state 

 

Note4: Definition of viewing angle: 

Refer to figure as below: 
 

θ X - = 90 °

θ Y - = 90 °

X -

Y -

        θ Y + = 90 °

θ X + = 90 °

X +

θ Y - θ Y +

θ X -
θ X +

Y +

 θ X = θ Y = 0°

Φ

Φ = 0 °
6 H

Φ = 270 °

Φ = 90 °

Φ = 180 °
12H

  

100%
90%

10%
0%

S
ignal (R

e
lative value)

"Black"

Tr Tf

"White""Black"
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1.6 Backlight Characteristics 

Maximum Ratings 

Item Symbol Conditions Min. Max. Unit Remark 

LED Forward Current IF Ta =25℃ - 25 mA Each LED

LED Reverse Voltage VR Ta =25℃ - 5 V Each LED

Power Dissipation PD Ta =25℃ - 85 mW - 

Backlight Characteristics 

Item Symbol Conditions Min. Typ. Max. Unit 

Forward Voltage VF 
IF=60mA 

(Without LCD )
2.7 3.1 3.5 V 

Color White 

LED life time 30000hr 
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2. MODULE STRUCTURE 

  2.1 Counter Drawing 

2.1.1  LCM Mechanical Diagram 

* See Appendix 

2.1.2  Block Diagram 
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2.2  Interface Pin Description 

Pin No. Symbol Function 

1 GND System Ground 

2 CA3 LED Cathode 

3 CA2 LED Cathode 

4 CA1 LED Cathode 

5 AN1 LED Anode 

6 AN2 LED Anode 

7 VCC / VCI 
Power Supply for Analog, Digital System and Booster Circuit

8 VCC / VCI 

9 IOVCC 
Power Supply for I/O System 

10 IOVCC 

11 TE 
Tearing effect signal is used to synchronize MCU to frame 

memory 

12 CSX 

Chip selection pin 

Low enable. 

High disable. 

13 DCX 

Display data/command selection pin in parallel interface. 

This pin is used to be serial interface clock. 

DCX=’1’： display data or parameter. 

DCX=’0’： command data. 

14 WRX Write enable in MCU parallel interface. 

15 RDX Read enable in 8080 MCU parallel interface. 

16 RESX 

This signal will reset the device and it must be applied to 

properly initialize the chip. 

Signal is active low. 

17 IM1 

The MCU interface mode select 

IM1=’1’： 80-18bit parallel I/F 

IM1=’0’： 80-16bit parallel I/F 
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Pin No. Symbol Function 

18 DB0 

DB[17:0] are used as MCU parallel interface data bus. 

16-bit I/F: DB[15:0] are used;  

18-bit I/F: DB[17:0] are used. 

If not used, please fix this pin at IOVCC or GND. 

19 DB1 

20 DB2 

21 DB3 

22 DB4 

23 DB5 

24 DB6 

25 DB7 

26 DB8 

27 DB9 

28 DB10 

29 DB11 

30 DB12 

31 DB13 

32 DB14 

33 DB15 

34 DB16 

35 DB17 

36 GND System Ground 

37 NC NC 

38 NC NC 

39 NC NC 

40 NC NC 
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2.3 Timing Characteristics 

8080 Series MCU Parallel Interface Characteristics: 18/16/9/8-bit Bus 

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

 
Rising and Falling Timing for I/O Signal 

  
Write-to-Read and Read-to-Write Timing 
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2.4 Refer Initial Code  
HW_Reset();                 
 
Delay(120);                //ms 
 
Write(Command , 0x11);      
 
Delay(120);                //ms 
 
Write(Command , 0x36);      
Write(Parameter , 0x00);    
 
Write(Command , 0x3A);      
Write(Parameter , 0x05);   05 16bit ,06  18bit 
 
Write(Command , 0xB2);      
Write(Parameter , 0x0C);    
Write(Parameter , 0x0C);    
Write(Parameter , 0x00);    
Write(Parameter , 0x33);    
Write(Parameter , 0x33);    
 
Write(Command , 0xB7);      
Write(Parameter , 0x35);    
 
Write(Command , 0xBB);      
Write(Parameter , 0x21);    
 
Write(Command , 0xC0);      
Write(Parameter , 0x2C);    
 
Write(Command , 0xC2);      
Write(Parameter , 0x01);    
 
Write(Command , 0xC3);      
Write(Parameter , 0x0B);    
 
Write(Command , 0xC4);      
Write(Parameter , 0x20);    
 
Write(Command , 0xC6);      
Write(Parameter , 0x0F);    
 
Write(Command , 0xD0);      
Write(Parameter , 0xA4);    
Write(Parameter , 0xA1);    
 
Write(Command , 0x21);      
 
Write(Command , 0xE0);      
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Write(Parameter , 0x70);    
Write(Parameter , 0x04);    
Write(Parameter , 0x08);    
Write(Parameter , 0x07);    
Write(Parameter , 0x06);    
Write(Parameter , 0x23);    
Write(Parameter , 0x29);    
Write(Parameter , 0x32);    
Write(Parameter , 0x41);    
Write(Parameter , 0x38);    
Write(Parameter , 0x15);    
Write(Parameter , 0x16);    
Write(Parameter , 0x27);    
Write(Parameter , 0x2C);    
 
Write(Command , 0xE1);      
Write(Parameter , 0x70);    
Write(Parameter , 0x01);    
Write(Parameter , 0x05);    
Write(Parameter , 0x08);    
Write(Parameter , 0x07);    
Write(Parameter , 0x04);    
Write(Parameter , 0x27);    
Write(Parameter , 0x44);    
Write(Parameter , 0x42);    
Write(Parameter , 0x0A);    
Write(Parameter , 0x16);    
Write(Parameter , 0x14);    
Write(Parameter , 0x2B);    
Write(Parameter , 0x2F);    
 
Write(Command , 0x29);     
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3. QUALITY ASSURANCE SYSTEM 

3.1  Quality Assurance Flow Chart 

Item Customer Sales R&D Q.A 
Manufactur

ing 

Product 

control 
Purchase

Inventory 

control 

Marketing 

& 

Design 

 

Sample 

Approval 

Pilot 

Run 
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Mass 
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Ship 

Out 
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Verification

Specification preparation 
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Inspection NGOK 

Shipment 

NG 
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3.2. Inspection Specification 
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4. RELIABILITY TEST 
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