
 
 
 

LT7688  
TFT Ѩᴬṛᾛ’  

Serial Uart TFT Panel Solution  
 

 

 

 ⱴ ừ  

Application Note  

 

V3.0  

 

 

 

 

 

 

 

 

 

 

www.levetop .tw 

Levetop Semiconductor Co., Ltd.

http://www.levetop.cn/


LT7688                                                  TFT Ѩᴬṛ ⱴừ  

© Levetop Semiconductor Co., Ltd. Page -1- 

LT7688_UartTFT_AP_Note_CH / V3.0 

◌ ῞  

◌   Ṵ ᾤ Ῑ ᾂ ◌  ᾭ 

V1.0 2019/08/31  Preliminary version εִⱱζ  

V1.1 2019/10/25  
1. ῭Ὰᴣ 4.2.25 ɒ ṜίֺὝҧɓ  

2. ῭Ὰ 6 MCU Ẫ Flash ᾳ῭Ὰ  

V2.0 2020/2/18  

1. ῭ᾺѩᴭṜᵻ ḧ  

2. ᶭז Ɑ Ὕҧ 8Fhψᶭז ᴨ╦ ᶅᾘᾣὝҧ

84hψᶭז ᴨ╦ GIF Ὕҧ 89hψᶭזᴨ╦ ᶅ

Ὕҧ DBhψᶭז ḧ ⱭẪ￼ ḔὝҧ 91hψ

ᶭזɒ ίҭὝҧɓA2hψᶭזɒᴨ╦ ίҭὝ

ҧɓA3h  

3. ᶭז 2.4 Ѯί Ὕҧ￼ ӕ  

4. ᶭז 3.8  UI_Editor ӕї  

V2.1 2020/5/1  

1. ᶭז 3.2.8 χ ḧ Ὗ  

2. ᶭז 3.3.3 χ Ẽ ⱭẪ Ḕ  

3. ᶭז 3.5.4 χ Ɑ ᵘҧ  

4. ῭Ὰ C0~C3 Ὕҧ ῭Ὰ 4-16χӔּזḔẻ ￼ᾰḔ

ḧὝҧ 

V2.1A 2020/10/19  Ӣᾡ  4-2χGIF Ɑ ḧὝҧιᶭז PNG  

V2.2 2020/11/13  
῭Ὰ 3.1.1 χӔּז UI_Editor ￼ ╙  

ᶭז 3.1.2 χӔּז UI_Editor ￼├Ỵ҆  

V2.3 2021/7/2  
3.5.6 χ ẻ▫ ᵘҧ 

4.2.24 χ ẻ▫ ίֺὝҧ 

V3.0 2022/1/18  
4 χ ᾰᾯᵀ ᵸ(UartTFT_Tool.exe) 

5 χѩᴭ (UartDebug.exe)  

 

 

  



LT7688                                                  TFT Ѩᴬṛ ⱴừ  

© Levetop Semiconductor Co., Ltd. Page -2- 

LT7688_UartTFT_AP_Note_CH / V3.0 

    אָ

1. ₦  ......................................................................................................................... 5 

1.1 LT7688ᶢ ҟ ...................................................................................................................... 5 

1.2 TFTѩᴭṜ￼ ‟  ........................................................................................................ 7 

1.3 LT7688ѩᴭṜ  ........................................................................................................... 10 

2. ѩᴭὝҧ ............................................................................................................... 11 

2.1 ѩᴭṜὝҧ  ........................................................................................................................... 11 

2.2 Ѯί TFTѩᴭṜ  ................................................................................................ 13 

2.3 RS-232(UART) ḧ .................................................................................................... 16 

2.4 Ѯί Ὕҧ￼ ӕ .......................................................................................................... 18 

3. ᾰ UI ᵸεUI_Editor.exeζ........................................................... 21 

3.1 UI_Editor ҟ ￼ ҟ ........................................................................................................... 21 

3.1.1 Ӕּז UI_Editor ￼ ╙  ............................................................................................................... 26 

3.1.2 Ӕּז UI_Editor ￼├Ỵ҆  ............................................................................................................... 28 

3.1.3 ẆִḊקᵙ ῟ ￼ ḧ ............................................................................................................... 30 

3.1.4 ￼ ḧ ............................................................................................................................................ 33 

3.1.5 ҟ ￼  ............................................................................................................................... 36 

3.2 Ɑ￼ ḧ ...................................................................................................................... 41 

3.2.1 ḧ ᶺ Ɑ ............................................................................................................................... 41 

3.2.2 ḧ ᶅ Ɑ ....................................................................................................................... 42 

3.2.3 ḧ ֧ Ɑ ............................................................................................................................... 44 

3.2.4 ḧ ᶅ Ɑ ............................................................................................................................... 45 

3.2.5 ḧ GIF Ɑ ....................................................................................................................... 46 

3.2.6 ḧ ҇ Ɑ ........................................................................................................................... 47 

3.2.7 ḧ ίҭו ￼ Ɑ ................................................................................................................... 48 

3.2.8 ḧ Ὗ  ............................................................................................................................... 49 

3.2.9 ḧ  ........................................................................................................................................ 50 

3.2.10 ḧ ᾑ ẙ  ............................................................................................................................... 53 

3.2.11 ḧὝ  ............................................................................................................................................ 56 

3.2.12 ḧ ẙ  ........................................................................................................................................ 59 

3.2.13 ḧ ῎ẙ￼ Ɑ ................................................................................................................... 61 

3.2.14 ᶺίҭ￼◌  ............................................................................................................................... 62 



LT7688                                                  TFT Ѩᴬṛ ⱴừ  

© Levetop Semiconductor Co., Ltd. Page -3- 

LT7688_UartTFT_AP_Note_CH / V3.0 

3.3 ᾰḔ￼ ḧ ...................................................................................................................... 63 

3.3.1 ӵẻẪ ᾰḔ ............................................................................................................................... 63 

3.3.2 ⱭẪ￼ Ḕ  ............................................................................................................................... 64 

3.3.3 Ẽ ⱭẪ Ḕ  ........................................................................................................................... 66 

3.3.4 ӔּזḔẻ ᾰḔ ........................................................................................................................... 67 

3.4 Ӎ ו  ........................................................................................................................... 68 

3.4.1 ᶢ  ו  ........................................................................................................................................ 68 

3.4.2  Ӑ ................................................................................................................................................ 72 

3.5 ԎҤו  ................................................................................................................................... 73 

3.5.1 ԅṜ ᾑ◌ ḧᴣ ᵘҧ ........................................................................................................... 73 

3.5.2 ӿίֺᵘҧ ........................................................................................................................................ 74 

3.5.3 Ḋίֺᵘҧ ........................................................................................................................................ 75 

3.5.4 Ɑ ᵘҧ ........................................................................................................................................ 75 

3.5.5 ίֺᵘҧ ........................................................................................................................................ 76 

3.5.6 ѩᴭṜ Ὕҧ .................................................................................................................................... 77 

3.6 WAV Ḕẻ ￼ ῎................................................................................................... 79 

3.6.1 WAV ᾰҭ ῎ ............................................................................................................................. 79 

3.6.2 Ḕẻ ￼ ῎ ........................................................................................................................................ 79 

3.6.3 Ẽ Ḕ Ɑ ῎ ........................................................................................................................... 80 

3.7 BIN ᾰҭ￼ּוἄᵙѩᴭ ᵘҧ......................................................................................... 81 

3.7.1 SPI Flash￼  .................................................................................................................................. 88 

3.7.2 Userinfo.bin ε128Kζ῭Ὰ .............................................................................................................. 88 

3.8 UI_Editor ӕї  ................................................................................................................ 89 

4. ӐḔẻ Wav ￼ Bin ᾰҭ ................................................................... 91 

4.1 ӐḔẻ ￼ Bin  .............................................................................................................. 91 

4.1.1 ԅḔẻ Ӑ ........................................................................................................................................ 91 

4.1.2 Ḕẻ Ӑ .................................................................................................................................... 94 

4.2 Ӑ Png ASCII Bin ᾰҭ ................................................................................................ 97 

4.3 ӐWav ￼ Bin ᾰҭ ....................................................................................................... 99 

4.3.1 WAV ..................................................................................................................................... 99 

4.3.2 ӐWAV Bin ᾰҭ..................................................................................................................... 104  

4.3.3 Ԑᶚ PWM ................................................................................................................ 107  

5. MCU Ẫ Flash῭Ὰ ..............................................................................108  

5.1 LT7688￼Ѯ Ẫ῭Ὰ ........................................................................................................ 108  



LT7688                                                  TFT Ѩᴬṛ ⱴừ  

© Levetop Semiconductor Co., Ltd. Page -4- 

LT7688_UartTFT_AP_Note_CH / V3.0 

5.2 LT7688ᶹ ￼ Flash ᾳ῭Ὰ ....................................................................................... 112  

6. ⱱ ῎ .............................................................................................................115  

 

  



LT7688                                                  TFT Ѩᴬṛ ⱴừ  

© Levetop Semiconductor Co., Ltd. Page -5- 

LT7688_UartTFT_AP_Note_CH / V3.0 

1.    

  ἐזּ Ѯ ᶈ ῎ LT7688 Uart ѩᴭṜίֺῢⱭ￼ ιᴣҟזּ ѩᴭṜ Ṫԏ -  ᾰ UI ᵸ

εUI_Editor.exeζ￼ӔּזΆẪι TFTṜ ￼ ἆῗ ￼ḭ Ә ו ∂ồ ᶊ ᴣḢἄ

Ԏ ᵝᶈ TFTṜ￼ ιזּ ԁ ҃ ת TFT ֑ ￼ Ẫ  

 

1.1  LT7688 ᶡ῞Ҟ  

LT7688 ῗ ₲ ᾦ Uart TFT ѩᴭṜίֺῢⱭ Ԏ ᵀ҃ ״ᴁ  ￼ 32bit MCU -  

LT32U02 ᴣ TFT ẻז ᵸ -  LT768 ￼⁄Ọ‟ ιѮ ו￼ ṏῗώӗ Uart USBѩᴭ ι Ѯί

MCU ῏￼Ὕҧṏ ῏￼ ֹ TFTṜ￼ ḳ TFT εнDriverζι ҃ 32

ӈӺ MCU ѳᶹι ώӗ ẻז PIPεPicture - in-Pictureζ Ӎ ẻ ו ι ώ

״ TFT ᾦꞌιᴣ Ӊ MCU ת ẻ Ἅ ￼ ι LT7688 ᾟᾃ￼ TFT ‘ẙιᴵҨּי

320*240εQVGAζֹ 1280*1024 εSXGAζι Ẇ ᾟᾃ 16/18bits ￼RGBҟ  

 

LT7688 ￼ 32 ӈ MCU Ѯ ᴵ 72MHzιg ῶ 64Kbytes Flash 8Kbytes SRAMι ҃ώӗUart

USBѩᴭ ιѼώӗ Ҏ ⅝ Ԅ AIN PWM ᴣ INTѧ ҟ ι Ҏҟ ѼᴵҨ ἄ῞ IOҟ ι

҃ ֹᶺ ₭ ‘ẙ￼ ᾦ‛ιLT7688 ấ 128Mb ιᴵҨᾟᾃ ⅛ ӵ 1bit ￼ 2 ♃

ֹ ⅛ ӵ 18bits ￼ 262K LT7688Ѽ ấ Ӎ Ậᾜιᾟᾃ Ύ

ѕ ẻ ẻ ẻ ו ιᵃ ṧ￼ ẻז ẬᾜεBTEζώӗ҃ᵘҧ ᶚ￼ ẻᾛӐιḅ

᾿ ṃ ѧ εPIP/Ḓ⅔ ζᴣ ẻ█ᵀ ῎ ו ι ῗ ᵀ ״ᴁ  ￼і

їӈ ῭ Ԏ ᾦꞌι јọ ҃ TFTṜ ᴞ״ MCU LT7688 ᶽ￼ ו Ẃ ᵀּז

ᶈῶ TFT-LCDṜ￼ Ḓ ᵝіιἆῗᴝӔּז Ṝ ỳ ״ ￼ ιβḅᴿẪΰ Ḳ ∩

ᶺו ҆ Ṫ ίֺ Ḓ ᵸ Қ ҟ ᵝ ї LT7688 ￼ Άזּ

χ 

 

 

1-1σ ⱴᾛ  

 



LT7688                                                  TFT Ѩᴬṛ ⱴừ  

© Levetop Semiconductor Co., Ltd. Page -6- 

LT7688_UartTFT_AP_Note_CH / V3.0 

 

1-2σLT7688 ⱴᾛẩ Ɇ 1 

 

 

1-3σLT7688 ⱴᾛẩ Ɇ 2 

 

 

LT7688￼ TFTѩᴭṜ ᾟᾃּז USBҟ ῭ᾺιI Ҩּז USBҟ LT7688 ⁄ỌѮ Ẫἆῗ SPI 

Flash ᾳ῭Ὰι ᴣἐ 5 ῎  
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1.2  TFTѨᴬṛַײ ︡ ῾  

Ἅ ￼ TFTѩᴭṜṏῗᶈ TFT ₩ іזі MCU ᴣ TFTίֺᵸι MCU ὶᾠѮί Ѯ

― ￼ѩ εÆUartζὝҧιⱡ Ә Ҏḧ Ḅ￼Ὕҧᴞ ֧ Ɑἆῗ ιѮί Ѯ ―і￼ MCU

ј ҃ ￼ Ɑ ᴞ ￼ Ẫιᵼ℅ TFTѩᴭṜ іṏῗ ὝҧṜ￼‟  

 

TFTѩᴭṜ Ѯί Ѯ ῗ RS232ἆῗ RS485ҟ ιḅ‛Ѯί TFTѩᴭṜ￼ Ễ

ε~30cm ζιᴵҨ Ѯί MCU ￼ Uart ֧ Ԅᴭ ὶὶֹ LT7688 ѩᴭṜі￼ Uart ֧ Ԅ

ᴭιḅї Ỵ χ 

 

 

1-4σѭὔ MCU ײַ Uart LT7688 Ѩᴬṛַײ Uart ὓ ổ  

 

ḅ‛ ֹ ￼ ᾦ‛ι Ẃ іז RS232ἆῗ RS485￼ זּ ῢⱭιї Ѯί

LT7688ѩᴭṜ￼ RS232 ICҟ Ỵ χ 

 

 
1-5σѭὔ MCU RS232 ICַײҞ ổ  

 

ᶈӔּז LT7688 ѩᴭṜѳׁọ זּ ṪԏӮ ι ᴁ״ ώӗ҃ ᾑ UI ᵷ

αUI_Editor.exe β ṪԏιᴵҨ LT7688 ￼ TFTѩᴭṜ ᴣ ו ￼ ι

Ṫԏ Ӕֹּז￼ Ɑ ᾰḔ וּ Bin ι ᴵҨ USB ᴣӔּז

LT7688_VCOM_ISP_Vxx.exe Ẫε 5 ζἆῗ ￼זּ SPI Flash ᵸ Bin ֹ SPI Flash

ιⱡ USB Uart (RS232)￼ίֺ TFTѩᴭṜ ₩ ιѼṏῗӮ TFTṜ ￼ׁῼ
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1-6σӓⱴ ṩԎ ײַ ổ  

 

Ṫԏ Ә Ɑ֧ ￼ ẑᴣΆẪ ὝҧẪιוּ ׁ Ἅ ￼₩ ṏῗҨ USB

Uart ίֺ ῲҦѮί Ѯί ֧Ὕҧι ᶈ ṪԏіӮׁῼ ιḅ‛ Ṫԏ

֧￼ὝҧẪ ᶈ TFTṜі ᴣ ֹ Ἅ ￼ᾦ‛ι Ѯί ῳ ṏᶈԎ MCU ẪіₔԄ

ҎὝҧẪιᶈỳ Ɑ ֧ ￼Ὕҧ ї Ѯί― LT7688ѩᴭṜ ὶ￼ Ỵ χ 

 

 

1-7σѭὔῳ TFTѨᴬṛ ὓ 

 

⅛ TFTѩᴭṜ￼ Ӑ ῶ ᶁḧ￼Ὕҧιӕḅ 80h ṏῗ Ɑ￼ὝҧιUI_Editor Ӕ

￼זּ Ɑ ҄ ιᶈ Ἅῶ Ɑ ᾰḔ וּ Bin ι Bin ֹ

SPI Flash ι ￼ ӧ ֧ 80h 00h TFTѩᴭṜṏ Ɑι ֧ 80h

01h ṏ ҇ Ɑι UI_Editor ֧￼ὝҧẪ ᶈ TFTṜі ᴣ ֹ Ἅ ￼ᾦ‛ι

ṏᴵҨ ᶊ Ѯί ὶֹ TFTѩᴭṜεḅі 1-7ζι Ѯί MCU Ẫ ֧ 0xAA(Start)  80h

00h 1Bh(CRC1) 98h(CRC2) 0xE4(End1) 0x1B(End2) 0x11(End3) 0xEE(End4) Ὕҧ ιTFT

ѩᴭṜṏ Ɑιᵃ ᵻ 0xAA(Start)  80h 00h 00h 1Bh(CRC1) 98h(CRC2) ) 

0xE4(End1) 0x1B(End2) 0x11(End3) 0xEE(End4) Ѯί ι ᾯ Ὕҧᾁἐ ḧḢἄιḅї χ 
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1-8σѨᴬṛַײἷҦ Ḧ Ӕ  

 

Ѯί MCU Ẫ ֧ 0xAA(Start)  80h 01h 0Bh(CRC1) B9h(CRC2) 0xE4(End1)

0x1B(End2) 0x11(End3) 0xEE(End4) Ὕҧ ιTFT ѩᴭṜṏ ҇ Ɑιᵃ ᵻ

0xAA(Start)  80h 01h 00h 1Bh(CRC1) 98h(CRC2) 0xE4(End1) 0x1B(End2) 0x11(End3)

0xEE(End4) Ѯί ι ᾯ ᾁἐ Ḣἄιḅї χ 

 

 

1-9σѨᴬṛַײἷҦ Ḧ Ӕ҆ 

 

Ὕ σ ҃ ӠѮί TFTѩᴭṜѳ ￼ ᾳ ⃰ ιѮί MCU Ẫ ֧￼Ὕҧ іז 1

Byte ￼ ḉ εᶁḧ 0xAAζ 2 Byte ￼ CRC 4 Byte ￼ Ῠ εᶁḧ 0xE4 0x1B

0x11 0xEEζι TFTѩᴭṜᾠֹ ἆῗḢἄὝҧ ᵻ Ѯί ￼ MCUιѮί ѩᴭṜ

￼Ὕҧᾁἐ ḧ ἐ 2.2 ῶ 2 ӈӺ CRC￼ ΆẪוּ ἐ 2.3  

 

LT7688￼ TFTѩᴭṜ ᾟᾃּז USBҟ ῭ᾺιᴵҨּז USBҟ LT7688 ⁄ỌѮ Ẫἆῗ

SPI Flash ᾳ῭Ὰι ї ￼ ᴣἐ 5 ῎  
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1.3  LT7688 Ѩᴬṛ  

LT7688ᴵҨ ὶ ᶈ TFTṜ￼ FPC ὴіιἆῗ ᶈѩᴭṜ￼ PCBіι ᾰҭ -  

LT7688_Demo_Kit_PCB.rarιѼᴵ  ԇᴻ www.levetop .tw ￼ LT7688ї ї  

 

  

http://www.levetop.cn/
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2.  ѨᴬἷҦ 

҃ Ѯί ￼ ἆῗѮ ―ṏ UART SPI ѩᴭ ῏￼ᶈ TFTṜі Ɑἆῗ ιᶈ

LT7688 ѩᴭṜі ҃ ѩᴭὝҧ ι ḧ Ḅ￼Ὕҧ ᵀὝҧ ᴞᾡ TFTṜі￼ ι ᴁ״

 ώӗѩᴭṜ￼ Ṫԏχ ᾰ UI ᵸεUI_Editor.exeζιӔּז ᴵҨ TFT Ẇ￼Ά ιᵃ

ᴵҨᴏ ⅝ TFT Ẇ￼ ᾦ‛ιӮׁῼ￼  

 

2.1  ѨᴬṛἷҦ  

LT7688ᾟᾃ￼ TFTѩᴭṜὝҧιץὐ Ɑ Ɑ ᾰḔ Ӎ ẻ ιḅ

ї 2-1Ἅ  

2-1σLT7688 ѨᴬṛἷҦ  

ѭה ה   
ἷҦ  

(1Byte)  

○ 

/ᶺ Ɑ 
80h, 8Ah, 

8Fh 

ᶅᾘᾣ 81h, 84h  

῎ Ɑ 82h  

GIF  88h, 89h  

ḧ  8Eh 

֧ Ɑ D8h  

ᶅ  D9h, DBh  

Ḕ Ɑ 90h  

Ẽ Ḕ Ɑ 91h  

ὔҬ 

○ 

ίҭ◌  94h, 95h  

ίҭ Ɑ A0h, A1h  

ίҭ A2h, A3h  

ԅṜ◌ Ɑ B4h 

ẕ ᴣίҭ Ɑ 9Bh, 9Ch 

ἷ  

ẙ Ὕ  B0h 

Ὕ Ὕ  B1h 

ẻὝ  DCh 

҇ ἄ 98hוּ  

ѭה ה   
ἷҦ  

(1Byte)  

ḓẺ  Ḕẻ -1~4  
C0h, C1h, 

C2h, C3h  

ḓẺ  

ᶽḔẻ -1 D0h  

ᶽḔẻ -2 D1h  

ᶽḔẻ -3 D2h  

ᶽḔẻ -4 D3h  

Ӿҗẘ 
Ҙẙ BAh 

On/Off  BCh 

Wav  
ᾘᾣ B8h 

ӯ₿ B9h 

ἷҦ Ὕҧ 9Ah / 00  

ᴿ ἷҦ ᵀ ᶺ Ὕҧ 9Ah  

LT7688   

 
Reset LT7688 BDh 

Ѩᴬṛ  
 BEh 

ⱱ   BFh 
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2-1σLT7688 ѨᴬṛἷҦ α β 

ѭה ה   
ἷҦ  

(1Byte)  

ӌ Ẻ 

 DFh 

 E0h 

Ọ ẻ E1h 

Ọ ẻ E2h 

 Ọ ẻ E3h 

Ọ  E4h 

Ọ ẻ E5h 

 Ọ  E6h 

Ọ ẻ E7h 

Ọ ẻ E8h 

 ẻ E9h 

Ọ ẻ EAh 

 

 

 

ѭה ה   
ἷҦ  

(1Byte)  

ӌ Ẻ 

Ọ ẻ EBh 

 ẻ ECh 

Ọѕ ẻ EDh 

Ọѕ ẻ EEh 

ѕ ẻ EFh 

Ọᵺ ẻ F0h 

Ọᵺ ẻ F1h 

Ọҋ ẻ F2h 

Ọҋ ẻ F3h 

  F4h 

Ά  F5h 

  F6h 

 

 

 

  



LT7688                                                  TFT Ѩᴬṛ ⱴừ  

© Levetop Semiconductor Co., Ltd. Page -13- 

LT7688_UartTFT_AP_Note_CH / V3.0 

2.2  ѭὔ TFTѨᴬṛ  

2-2σѭὔ TFTѨᴬṛ  

ѭ 

 ה

 

 

ה  

ѭ ὔ    

(TFTѨᴬṛὓᾁ)  

ѭ ὔ  ὓ ᾁ 

(TFTѨᴬṛ ) 

ḉ  

(1Bytes)  

ἷҦ  

(1Byte)  

Ẑ  

(1Byte)  
ἷҦ  

CRC  

(2Bytes)  

Ῠ  

(4Bytes)  

ḉ  

(1Bytes)  

ἷҦ  

(1Byte)  

Ẑ  

(1Byte)  

Ӡ  /  

ᴥ   

(1Bytes)  

CRC  

(2Bytes)  

Ῠ  

(4Bytes)  

 

 

 

○ 

/  

ᶺ Ɑ 
Start  80h nn  CRC End Start  80h nn ӡ Ụ  CRC End 

/  

ᶺ Ɑ 
Start  8Ah nn  CRC End Start  8Ah nn ӡ Ụ  CRC End 

Ɑ Start  8Fh nn 
X, Y, PNG, 

Pnn 
CRC End Start  8Fh nn ӡ Ụ  CRC End 

ᶅᾘᾣ Start  81h nn  CRC End Start  81h nn ӡ Ụ  CRC End 

ᴨ╦ ᶅ 

ᾘᾣ 
Start  84h nn  CRC End Start  84h nn ӡ Ụ  CRC End 

῎ Ɑ Start  82h nn  CRC End Start  82h nn ӡ Ụ  CRC End 

GIF  Start  88h nn  CRC End Start  88h nn ӡ Ụ  CRC End 

ᴨ╦GIF  Start  89h nn  CRC End Start  89h nn ӡ Ụ  CRC End 

ḧ  Start  8Eh  0, 1 CRC End Start  8Eh 00 ӡ Ụ  CRC End 

֧ Ɑ Start  D8h nn  CRC End Start  D8h nn ӡ Ụ  CRC End 

ᶅ  Start  D9h nn  CRC End Start  D9h nn ӡ Ụ  CRC End 

ᴨ╦ ᶅ 

 
Start  DBh nn  CRC End Start  DBh nn ӡ Ụ  CRC End 

Ḕ Ɑ Start  90h nn ddd.d  CRC End Start  90h nn ӡ Ụ  CRC End 

Ẽ Ḕ

Ɑ 
Start  91h nn ddd.d  CRC End Start  91h nn ӡ Ụ  CRC End 

 

 

ὔ 

Ҭ 

 

○ 

ԅṜ◌  

Ɑ 
Start  B4h nn  CRC End Start  B4h nn ӡ Ụ  CRC End 

ί

ҭ Ɑ 

Start  A0h nn  CRC End Start  A0h nn ӡ Ụ  CRC End 

Ὗїίҭ Ɑ  Start  A0h nn 31h CRC End 

ᾣ ίҭ Ɑ  Start  A0h nn 30h CRC End 

ᴨ╦ ί

ҭ Ɑ 
Start  A1h nn  CRC End Start  A1h nn ӡ Ụ  CRC End 

ίҭ 

Start  A2h nn  CRC End Start  A2h nn ӡ Ụ  CRC End 

Ὗїίҭ ᶟ  Start  A2h nn 31h CRC End 

ᾣ ίҭ ᶟ  Start  A2h nn 30h CRC End 

ᴨ╦ ί

ҭ 
Start  A3h nn  CRC End Start  A3h nn ӡ Ụ  CRC End 

ẕ  

ᴣἍῶί 

ҭ Ɑ 

Start  9Ch 00  CRC End Start  9Ch 00 ӡ Ụ  CRC End 

Ẇ◌  Start  9Ch  ӡ Ụ  CRC Start  

Ὗїίҭ Ɑ  Start  9Bh ID  31h CRC End 

ᾣ ίҭ Ɑ  Start  9Bh ID  30h CRC End 
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2-2σѭὔ TFTѨᴬṛ α β 

ѭ 

 ה

 

 

ה  

ѭ ὔ    

(TFTѨᴬṛὓᾁ)  

ѭ ὔ  ὓ ᾁ 

(TFTѨᴬṛ ) 

ḉ  

(1Bytes)  

ἷҦ  

(1Byte)  

Ẑ  

(1Byte)  
ἷҦ  

CRC  

(2Bytes)  

Ῠ  

(4Bytes)  

ḉ  

(1Bytes)  

ἷҦ  

 1Byte)  

Ẑ  

(1Byte)  

Ӡ  /  

ᴥ   

(1Bytes)  

CRC  

(2Bytes)  

Ῠ  

(4Bytes)  

ἷ 

 

 

 

 

ẙ  

Ὕ  
Start  B0h nn 

Value  
 (2 Bytes) CRC End Start  B0h nn ӡ Ụ  CRC End 

Ὕ Ὕ  Start  B1h nn  
Angle   

(2 Bytes)  
CRC End Start  B1h nn  ӡ Ụ  CRC End 

ẻὝ  Start  DCh nn  
S_Angle, 

A_Angle  
CRC End Start  DCh nn  ӡ Ụ  CRC End 

҇ ἄ Startוּ  98h  nn  Ḕѩ CRC End Start  98h  nn  ӡ Ụ  CRC End 

ὔ╡  

ὔֹ 

ί 

◌  

Start  94h nn  CRC End Start  94h nn ӡ Ụ  CRC End 

ί◌ Ὗї  Start  94h nn 
Value  

(1 Byte)  
CRC End 

ί 

◌  
Start  95h nn  CRC End Start  95h nn ӡ Ụ  CRC End 

 

 

ḓ 

Ѩ 

Ḕẻ -1 Start  C0h nn Ḕѩ CRC End Start  C0h nn ӡ Ụ  CRC End 

Ḕẻ -2 Start  C1h nn Ḕѩ CRC End Start  C1h nn ӡ Ụ  CRC End 

Ḕẻ -3 Start  C2h nn Ḕѩ CRC End Start  C2h nn ӡ Ụ  CRC End 

Ḕẻ -4 Start  C3h nn Ḕѩ CRC End Start  C3h nn ӡ Ụ  CRC End 

ᶽḔẻ -1 Start  D0h nn Ḕѩ CRC End Start  D0h nn ӡ Ụ  CRC End 

ᶽḔẻ -2 Start  D1h nn Ḕѩ CRC End Start  D1h nn ӡ Ụ  CRC End 

ᶽḔẻ -3 Start  D2h nn Ḕѩ CRC End Start  D2h nn ӡ Ụ  CRC End 

ᶽḔẻ -4 Start  D3h nn Ḕѩ CRC End Start  D3h nn ӡ Ụ  CRC End 

Ӿ 

җẘ 

Ҙẙ Start  BAh  
BL 

(00~0Fh)  
CRC End Start  BAh 

BL 
(00~0Fh)  

ӡ Ụ  CRC End 

On/Off  Start  BCh  00 ἆ 01 CRC End Start  BCh 00 ἆ 01 ӡ Ụ  CRC End 

Wav  

 

ᾘᾣ Start  B8h  
REP(Bit7) 
+ WAV

 
CRC End Start  B8h 

REP(Bit7) 
+ WAV

 
ӡ Ụ  CRC End 

ӯ₿ Start  B9h   CRC End Start  B9h 00 ӡ Ụ  CRC End 

ἷҦ Ὕҧ Start  9Ah 00  CRC End Start  9Ah 00 ӡ Ụ  CRC End 

ᴿ ἷҦ ᵀ Ὕҧ Start  9Ah nn  CRC End Start  9Ah nn ӡ Ụ  CRC End 

Ѩᴬṛ 

 

 Start  BEh   CRC End Start  BEh 00 
5Ah, or  

55h 
CRC End 

ⱱ   Start  BFh   CRC End Start  BFh 

MCU 
Code(5) + 
Module 

Info. (42)  

ӡ Ụ  CRC End 
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2-2σѭὔ TFTѨᴬṛ α β 

ѭ 

 ה

 

 

ה  

ѭ ὔ    

(TFTѨᴬṛὓᾁ)  

ѭ ὔ  ὓ ᾁ 

(TFTѨᴬṛ ) 

ḉ  

(1Bytes)  

ἷҦ  

(1Byte)  

Ẑ  

(1Byte)  
ἷҦ  

CRC  

(2Bytes)  

Ῠ  

(4Bytes)  

ḉ  

(1Bytes)  

ἷҦ  

(1Byte)  

Ẑ  

(1Byte)  

Ӡ  /  

ᴥ   

(1Bytes)  

CRC  

(2Bytes)  

Ῠ  

(4Bytes)  

ṛ 

  

Ṝ 

›  
Start  8Bh   CRC End Start  8Bh 00 ӡ Ụ  CRC End 

LT7688  

 

Reset 

LT7688 
Start  BDh   CRC End Start  BDh 00 ӡ Ụ  CRC End 

 

ӌ 

 

Ẻ 

 Start  DFh nn X,Y CRC End Start  DFh nn ӡ Ụ  CRC End 

 Start  E0h nn  CRC End Start  E0h nn ӡ Ụ  CRC End 

Ọ ẻ Start  E1h nn  CRC End Start  E1h nn ӡ Ụ  CRC End 

Ọ ẻ Start  E2h nn  CRC End Start  E2h nn ӡ Ụ  CRC End 

 Ọ 

ẻ 
Start  E3h nn  CRC End Start  E3h nn ӡ Ụ  CRC End 

Ọ  Start  E4h nn  CRC End Start  E4h nn ӡ Ụ  CRC End 

Ọ ẻ Start  E5h nn  CRC End Start  E5h nn ӡ Ụ  CRC End 

 Ọ 

 
Start  E6h nn  CRC End Start  E6h nn ӡ Ụ  CRC End 

Ọ ẻ Start  E7h nn  CRC End Start  E7h nn ӡ Ụ  CRC End 

Ọ ẻ Start  E8h nn  CRC End Start  E8h nn ӡ Ụ  CRC End 

 ẻ Start  E9h nn  CRC End Start  E9h nn ӡ Ụ  CRC End 

Ọ  

ẻ 
Start  EAh nn  CRC End Start  EAh nn ӡ Ụ  CRC End 

Ọ  

ẻ 
Start  EBh nn  CRC End Start  EBh nn ӡ Ụ  CRC End 

  

ẻ 
Start  ECh nn  CRC End Start  ECh nn ӡ Ụ  CRC End 

Ọѕ ẻ Start  EDh nn  CRC End Start  EDh nn ӡ Ụ  CRC End 

Ọѕ ẻ Start  EEh nn  CRC End Start  EEh nn ӡ Ụ  CRC End 

ѕ ẻ Start  EFh nn  CRC End Start  EFh nn ӡ Ụ  CRC End 

Ọᵺ ẻ Start  F0h nn  CRC End Start  F0h nn ӡ Ụ  CRC End 

Ọᵺ ẻ Start  F1h nn  CRC End Start  F1h nn ӡ Ụ  CRC End 

Ọҋ ẻ Start  F2h nn  CRC End Start  F2h nn ӡ Ụ  CRC End 

Ọҋ ẻ Start  F3h nn  CRC End Start  F3h nn ӡ Ụ  CRC End 

  Start  F4h nn  CRC End Start  F4h nn ӡ Ụ  CRC End 

Ά  Start  F5h nn  CRC End Start  F5h nn ӡ Ụ  CRC End 

  Start  F6h nn  CRC End Start  F6h nn ӡ Ụ  CRC End 
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2.3  RS-232(UART) Ḧ 

Ѯί ￼ ἆῗѮ ― UARTѩᴭ ᵘҧ LT7688 ѩᴭṜ ι ҃ ἷҦ Ẑ

ἷҦ  ᶹ іז 1 Byte ￼ ḉ εᶁḧ 0xAAζ 2 Byte ￼ CRC 4 Byte ￼ Ῠ

εᶁḧ 0x E4 0x 1B 0x 11 0x EEζιὝҧ Ẫḅї χ 

 

2-3σѨᴬṛὓᾁַײἷҦ  

ḉ  ἷҦ  Ẑ  ἷҦ  CRC  Ῠ  

0xAA 

ε1 Byteζ 
1 Byte  1 Byte  n Bytes  2 Bytes  

0xE4 0x1B 0x11 0xEE 

ε4 Bytesζ 

 

 

CRC ḅїχ 

 

chkSum = Rx_CRC_CCITT(txBuf,txLen); 
 txBuf[txLen++] = (chkSum>>8)&0xFF;  
 txBuf[txLen++] =  chkSum&0xFF;  
 
unsigned int Rx_CRC_CCITT(unsigned char *puchMsg, unsigned int usDataLen)  
{ 
 unsigned char i = 0;  
 unsigned short wCRCin = 0x0000;  
 unsigned short wCPoly = 0x1021;  
 unsigned char wChar = 0;  
 
 while (usDataLen -- ) 
 { 
   wChar = *(puchMsg++);  
   wCRCin ^= (wChar << 8) ; 
   for(i = 0; i < 8; i++)  
   { 
     if (wCRCin & 0x8000)  
       wCRCin = (wCRCin << 1) ^ wCPoly;  
     else 
     wCRCin = wCRCin << 1;  
   } 
 } 
 return (wCRCin);  
} 
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ѩᴭṜᶈᾠֹѮί ￼ ἆῗѮ ―Ὕҧ Ẃ ᵻ 10 Byte ιץὐ ḉ ἷҦ

Ẑ CRC Ῠ ι Byte ῗ ḉ ιⱡ ῗ ᵻἍᾠֹ￼Ὕҧι ѕ ῗẐ ι

ᵺ ᵻѩᴭṜ ‛￼ ι ҋ Ԉ ῗ CRC ιῳ ῗ 4 Bytes ￼ Ῠ χ 

 

2-4σѨᴬṛᵺ ײַ  

ḉ  ἷҦ  Ẑ  Ӡ   CRC   Ῠ  

0xAA 

ε1 Byteζ 
1 Byte  

Ὕҧ 

(1 Byte)  

 

8Dh Ὕҧ 

(8 Bytes)  

 

BFhὝҧ 

(47 Bytes)  

1Byte  

0x00χ Ḣ Ὕҧ 

0x01χѩᴭὝҧ  

0x02χјḕᶈ Ὕҧ 

0x03χὝҧ Flash ○֧ 

0x04χCRC ›⃰  

0x05χFlash Ẃ 

 

BEhὝҧ: 

0x5A: Ready  

0x55: Not Ready  

 

94h ί◌ Ὕҧ: 

Ҧ ẙ Ὕ ￼︣֫⅝ӈ

 

 

A0h, A1h, 9Ch/9Bh ίҭὝҧ: 

0x31: Ὗїίҭ 

0x30: ᾣ ίҭ 

2 Bytes  

0xE4 0x1B  

0x11 0xEE 

ε4 Bytesζ 

 

ᶈѩᴭṜᵻ ￼ ѧιẑ ᶈ•ҎὝҧѼҦ јᵃ￼Ỵộιḅίҭ◌ ￼ 9Ch ὝҧԎẑ Ҧ

9Bh ὝҧԎẑ Ҧ ID Ҙẙ BAh ὝҧԎẑ Ҧ ӿҘẙ Wav ᾘᾣ B8h ὝҧԎẑ

Ҧ WAV ᴨ 8Dh ὝҧԎẑ ῶ 8 Bytes Ҧ ⱱ   BFhὝҧԎẑ ῶ 47

Bytes Ҧ ѩᴭṜ  
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2.4  ѭὔ ἷҦַײ Ӕ 

ҨїῗѮί ￼ MCU UARTѩᴭ ᵘҧ LT7688ѩᴭṜ￼ Ẫ ӕι  ẪҨ

Ɑε80h 00hζ ӕι Ẫ Ԅז 0xAA Ḋ 2 Byte ￼ CRC ᴣ 4 Byte

￼  χ 

 

int main (void)  
{ 
 char c[] = "80 00";              // 80h Ὕҧ, ᵙ 00 ẑ  
 Send(c); 
  
 while(1);  
  
} 
 
unsigned short Rx_CRC_CCITT(unsigned char *puchMsg, unsigned int usDataLen) // ּוἄ CRC 
{ 
 unsigned char i = 0;  
 unsigned short wCRCin = 0x0000;  
 unsigned short wCPoly = 0x1021;  
 unsigned char wChar = 0;  
 
 while (usDataLen -- ) 
 { 
  wChar = * (puchMsg++);  
  wCRCin ^= (wChar << 8);  
  for(i = 0; i < 8; i++)  
  { 
   if (wCRCin & 0x8000)  
    wCRCin = (wCRCin << 1) ^ wCPoly;  
   else 
    wCRCin = wCRCin << 1;  
  } 
 } 
 return (wCRCin);  
} 
 
 
void Send(char *c)                      // ᵘҧ֩  
{ 
 unsigned char Sendbuff[100]={0};   
 unsigned short Send_CRC = 0;  
 unsigned char C_flag = 0;          //ֶ ῗᵋᶈ" "ѧ 
  
 int i = 0, j = 0;  
   
 if(((c[0]>=0x30 && c[0]<=0x39) || (c[0]>=0x41 && c[0]<=0x5A))  ||  ((c[1]>=0x30 && 
c[1]<=0x39) || (c[1]>=0x41 && c[1]<=0x5A)))         //ᴱῶ ᵙ ҇ ḔӺῗῶᾦ￼ἑῗᵘҧ 
 { 
  while(c[i] != ' \ 0')   
  { 
   if(c[i] != ' ')                    //ὴ ι ᴵҨ Ԅ 
   { 
    if(c[i] == '"')                   // " "ѧ￼ḔӺ Ҩ ASCII ֧ιј ֧" ι 
    { 
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     C_flag++;  
     i++;  
    }  
    if(C_flag == 1)     
    { 
     if(c[i] != '"')  
     { 
      Sendbuff[j] = c[i];           //ASCII ὶ ֧ 
      i++;  
      j++;  
     }       
      
    } 
    else if(C_flag == 2)           // ҇₭ ֹ"  
    { 
     C_flag = 0;  
     i++;  
    } 
    if(C_flag == 0)  
    {  
     if(c[i] == '/') break;   
      
     if(c[i]>=0x30 && c[i]<=0x39) //0~9      
     { 
      Sendbuff[j] = ((c[i] -  0x30)<< 4 );  
      i++;  
        
      if(c[i]>=0x30 && c[i]<=0x39)  
      { 
       Sendbuff[j] += (c[i] -  0x30); 
       i++;  
       j++;  
      } 
      else if(c[i] >=0x41 && c[i]<=0x5A)  
      { 
       Sendbuff[j] += (c[i] -  0x37); 
       i++;  
       j++;  
      } 
     } 
      
     else if(c[i]>=0x41 && c[i]<=0x5A) //A~Z      
     { 
      Sendbuff[j] = ((c[i] -  0x37)<< 4 );  
      i++;  
       
      if(c[i]>=0x30 && c[i]< =0x39)  
      { 
       Sendbuff[j] += (c[i] -  0x30); 
       i++;  
       j++;  
      } 
      else if(c[i]>=0x41 && c[i]<=0x5A)  
      { 
       Sendbuff[j] += (c[i] -  0x37); 
       i++;  
       j++;  
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      } 
        
     } 
      
 
    } 
   } 
   else i++;  
  }  
  Sendbuff[j] = ' \ 0'; 
//   printf("%s \ r\ n",Sendbuff);  
   
  /************************CRC ᵙ Ṕ************************/  
   
  Send_CRC = Rx_CRC_CCITT(Sendbuff,j); 
   
  Sendbuff[j] = Send_CRC>>8 & 0xff;  
  Sendbuff[j+1] = Send_CRC & 0xff;  
   
  for(i = 0;i<j+2;i++)  
   Sendbuff[j+2 - i]=Sendbuff[j+1 - i];                            //ὥӈ 
   
  Sendbuff[0] = 0xAA;  
  Sendbuff[j+3] = 0xE4;  
  Sendbuff[j+4] = 0x1B;  
  Sendbuff[j+5] = 0x11;  
  Sendbuff[j+6] = 0xEE;  
   
  j+=7;  
   
  for(i = 0; i < j; i++)  
   { 
    USART_DATA(USART0) = (uint8_t) Sendbuff[i];   
    while(usart_flag_get(USART0, USART_FLAG_TBE)==0){};      // ᶅ , ֹ Ḣ     
   } 
   
 }  
} 
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3.  ᾑ UI ᵷαUI_Editor.exe β 

3.1  UI_Editor Ҟ ײַ Ҟ 

UI_Editor.exe ῗ ״ᴁ  ώӗ￼ ₲ҨѩᴭṜ ⱶҭ￼ ᾑ UI ᵷ Ḝ￼ו ῗ⁞ ḭ

￼ ∂ι ѩᴭṜ ￼ֹזּ Ɑ ᾰḔ ᾳ ἔוּץἄ BIN ḭ ᴵҨӔּז UI_Editor

ồὰ￼ Ӑ UI ҟ ιѳ ￼ἄוּ BIN  ֹ SPI Flashѧ  

  

↕ổσUI_Editor ῗᶈ Microsoft .NET Framework 4.6.2 ￼ ᶫѧ ֧ ￼ιἍҨ ọ Ḡ  

Microsoft .NET Framework 4.6.2 ἑ ⃰ẂӔּז  

 

UI_Editor ￼ҟ ᴿיּ Ὗ ᵙ Ẇ ἄιḅї Ἅ χ 

 

 

3-1σUI_Editor Ҟ Ҟ  

  






























































































































































































