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         LT7689   
Uart TFTѨᴬṛὔֹ ○ 

High Performance Uart TFT Graphics Controller  
 

1. ○Ҟ  

LT7689 ῗ ₲ ᾦ Uart TFTѩᴭṜίֺ Ɑ Ԏԓ ᵀ҃ Cortex -M4  

MCU ᴣ 2D TFTᶃẻῘ ז ᵸιѮ ו￼ ṏῗώӗ Uart ѩᴭ ι Ѯί

MCU ῏￼ѩᴭὝҧṏ ῏￼Ṅ Ῐ ￼ӡỤᵒֹא TFTṜі ҃ Ṿ

ᾦ M4 ⁄ MCU ѳᶹιԓ ҭ ώӗᶃẻז PIPεPicture - in-Pictureζ

֡Ӎᶃẻ ᶃ ו ι ᶼώ״ TFTῘ ᾦꞌιᴣ ӉMCU ᶴתᶃẻῘ Ἅ

￼Ὴ ιLT7689ᾟὙ￼Ῐ ֫ ꞌּי 320*240εQVGAζֹ 1280*1024εSXGAζι

16/18/24bits ￼ RGBὶᴭῘ Ṝ  

 
LT7689ԓ MCU Ѯ ѭ 120MHzιῳ ᴵ 150MHzιᵍῶ 508KB Flash 256KB SRAM 2D ᶃẻז

Ῐ ᵸ 128Mb Ῐ ԓḕιώӗ SPI Flashὶᴭιּז‎ồ ᴨӴḕᶈᶹ SPI Flash￼ᶃⱭ נּט Ḕẓ

ӡỤιLT7689ᴵҨ ᵀ Ѹ״ᴁṀӌ Ầᴧ￼ UI ҭεUI_Editor -IIζ ₩Ὁ ҭεUI_Emulator -IIζι ὶ

ᶈּכ і ғᵝ￼UIῘ ףּ ẦᴧιԎἍᾟὙ￼Ῐ ו ὐᶃⱭῘץ GIFנּטῘ ט◌ ᴅῘ ẙ

‍Ῐ Ḕ ѩῘ ѧ ᾰ ᾭḔ ₩ὉῊ ᾭḔῊ Ὕ Ῐ ҇ ἄוּ ᶺᶂ

ᾘᾣ ᴪ ίֺιᴣ ᵀ ίἆ ᵸו ￼ίֺᾦ‛ ҃ѩᴭṜUart ὶᴭιLT7689 ώӗᶺ ￼

SCIεUartζὶᴭᴵҨ ὶḅ ₩ᶒ WiFi ₩ᶒ ҭιѼώӗ USBὶᴭ SDᴊεSPIζιᴵӐѭ ֧￼

DACὶᴭι₩Ὁ Ԅ AIN PWM ᴣ INT ѧᾸ ὶᴭι ҎѼᴵҨ ἄ῞ IOὶᴭιᵃῊ Ṿ RTCῊ  
 

ᵍῶ҈יּ ḳ ￼ Flashᴣ SRAMιLT7689 ѼᴵҨӐѭ ѦṾ TFTίֺᵸ￼Ѯί MCU ‎Ӕּזι ҭ

￼ᶃẻז ẬᾜεBTEζ ֡Ӎ ᶃẬᾜ῭ᾟὙῘ ᾿ נּ ṃ נּ⅔εPIP/Ḓנѧּנּ ζᴣᶃẻ█ᵀ ῎

Ῐ ι ῶּנ♇ נּ Ύנּ ₡ᶄ ѕ ẻ ẻ ᶄ ẻ ӌꜛ‮ ⁪ ו ιLT7689 Ặᶽ￼Ῐ

ו Ẃ ᵀּזᶈῶ TFT-LCD Ṝ￼ּכḒғᵝіιḅᴿẪΰ Ḳּכ ∩ ҩ ᾐἘ ― ᶺו ח҆

  Ṫўίֺ Ḓҩᵸכּ וֹװ ḳ ᶵ ₅╜ ᶵ Ӽּכ ᶵ כּ↨ ṾṜΰ ғᵝ  

 

2. ẓⱴᾛᶑᶂ 

 

ᶂ 2-1σLT7689 ᶇ ѭῳѕ 
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ᶂ 2-2σLT7689 ᶇ ѭῳѕ 

 

 
ᶂ 2-3σLT7689 ẓⱴ῾ῶ 

 

3. Ԓ ᾛᶑᶂ 

 
ᶂ 3-1σLT7689 Ԓ ᾛᶑᶂ 
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ה .4 Ҟ 

ѭὔ MCU ꜛ  

Â ᾟὙ Uart USBὶᴭ  

Â ԓấ ᾦ Cortex -M4 Ѯ ѭ 120MHzιῳ

ᴵ 150MHz  

USBꜛ  

Â ᾟὙ USB2.0 Full Speed  

SCI (Uart) ꜛ  

Â ώӗ 3 SCI (Serial Communications 

Interface)  

Â ᴵ ὶᶹ SCIὶᴭѳӺҭἆῗ₩ᶒ 

ԒḔ 

Â MCU ԓấ 508K bytes Flash  

Â MCU ԓấ 256K bytes SRAM  

Â TFT ίֺᵸԓấ 128Mb ￼Ῐ ԓḕεDisplay 

RAMζ  

ᾶ ẻᾎὊ―ẩ 

Â 1bpp   χᴅ ε1bit/ ӵ ζ  

Â 8bpp   χẼ RGB 3:3:2ε1 byte/ ӵ ζ  

Â 16bpp  χẼ RGB 5:6:5ε2bytes/ ӵ ζ  

Â 24bpp  χẼ RGB 8:8:8ε3bytes/ ӵ ἆῗ 

4bytes/ ӵ ζ  

ü Index 2:6ε64 Ậ /ӵ ιg ῎ẙṞớζ 

ü ƙRGB 4:4:4:4ε4,096 Ậ /ӵ ιᵍ ῎

ẙṞớζ 

ῳὓᴬј֪ ♆ 

Â ᾟὙ 16 18 24bits RGB ὶᴭ ―  

Â ּז  ẦᴧῊᾟὙ￼֫ ꞌχ 

ü WQVGAχ480*272TFT Ṝ 

ü VGA    χ640*480 TFT Ṝ 

ü WVGA  χ800*480 TFT Ṝ 

ü SVGA   χ800*600 TFT Ṝ 

ü XGA    χ1024*768 TFT Ṝ 

ü SXGA   χ1280*1024 TFT Ṝ 

Â ѩᴭṜẦᴧῊᾟὙῳᶽ֫ ꞌχ1024*600  

 

 

ᾶ ה  

Â ᾟὙӔּז ᴵ ḧѲ4Ѧ32*32 ￼ᶃẻӿ‰  

Â ώӗ ὉῘ ו χ ὉῘ ᴵῘ ᶽ҈ LCD

―ᶽṇ￼ᶃӵι ‾ᶃӵᴵҨᶈүӍΆᵇі

ט●—  

Â ώӗּנѧּנεPIPζῘ χᾟὙѣѦ PIP ת

ᶟχᵏּז￼ PIP Ῐ ᶈѮ ￼іṖι

PIP1 Ῐ ᶈ PIP2 ￼іṖ  

Â ᾟὙᶺ Ῐ ו χᴵҨᶈῘ ѳת֗ ֬

ὭѮῘ ι ֹ ᴅ￼נּטῘ ᾦ‛  

Â ᾟὙᵨ Ὴ Ῐᶃӵו  

Â ᾟὙ ӵᵙ᾿ ᶘ љ↨Ẉ Ῐ ו  

Â ẼṾῘ εColor Bar Display ζχᶈ≡ῶḾԓ

Ῐ ԓḕ֒ԄᾭὯ￼ừ֙їҠⱡᴵҨҨẼṾ

￼ΆẪῘ ι ֫ ꞌѭ 640*480 ӵ  

Â ᾟὙẦ Ῐ ו  

ᶑҼש ẫύαBitBLTβ 

Â ԓấ 2D BitBLT Ậᾜ  

Â ώӗṾӿ  ￼ᶶֺᶃӵו  

Â ώӗ ▄ẙ Ὥ  

Â ḫỌᶪӼᵙᶃ⁮ᶪӼו χ 

ü ώӗּזἋḧѲ￼ 8*8 ᶃӵἆ 16*16 ᶃӵ  

Â ώӗѣѦᶃӵᵀἄ Ѧᶃӵו χ 

ü ẙ ίו εChroma -Keyingζχ⁞Ὧ

῎ẙṄᶃӵљὝḧ￼ RGB █ᵀ 

ü ᶃẻ█ᵀ ῎₩ẪεWindow Alpha -  

Blending ζχ⁞ὯὝḧתᶟԓ￼ ῎ẙṄ

ѣѦᶃӵ█ᵀ  

ü ӵ █ᵀ ῎₩Ẫε Dot Alpha -  

Blending ζχ⁞Ὧ RGB⁪Ẫᴣ ῎ẙṄ

ѣѦᶃӵ█ᵀ  

֠ӌᶂẺו ᵷ 

Â ώӗּנ♇ Ύ ₡ᶄ ѕ ẻ ẻ ᶄ

ẻ ᶃו  
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ᾶ ᾑḓה  

Â ԓấ ISO/IEC 8859-1/2/4/5 ￼ 8*16 12*24

16*32 Ḕᶚ  

Â ᾟὙӔּז ḧѲᴁᶚḔ љԅᶚḔε8*16

12*24 16*32 16*16 32*32ζ  

Â ᾟὙ 48*48 72*72 ᶽԅᶚḔ  

Â ώӗᴵ ẑᾰḔӿ‰  

Â ᾟὙᶘ љ↨ẈᾣᶽḔᶚε*1, *2, *3, *4 Ӥζ  

Â ᾟὙᾰḔ 90 ẙ᾿  

AES/DES ה←  

Â ᾟὙ AES/DES‰֝זḸᵙ Ḹ │  

Â ᾟὙ ECB/CBC/CFB/OFB/CTR₩Ẫ  

ệ♩ԝӍ‏ αCRCβ 

Â 8ӈ/16 ӈ/32 ӈ CRCᾛӐ  

Â ᾟὙ DMAC  / SPIҐҊ  

SPI Master ꜛ  

Â TFTᶃẻז ᵸώӗᶹ ѩ ḕεSerial Flashζ

ᾭὯᶶֺ ᶃ⁭ ת֗  

Â ώӗ 16bytes ᴨ FIFO ᴣ 16bytes ֒Ԅ

FIFO  

Â ᶈ Tx FIFOḢԅ▐ Ẋћ SPI Tx/RxẬᾜ Ὴ

Һᴧ֧ѧᾸ  

Â ώӗ ᶹ 2 Ԓḳ‰֝ SPIὶᴭ  

I2C ꜛ  

Â MCU ώӗ I2Cὶᴭљᶹ I2C ὶ  

Â ώӗ‰֝ҽ ₩Ẫε100kbpsζљồ ҽ ₩Ẫ

ε400kbpsζ  

PWM ꜛ  

Â MCU ώӗ 4Ѧ PWM ὶᴭ  

Â TFTίֺᵸԓấ 2 16bits ᾭᵸιώӗ 2 Ѧ

PWM ֧ὶᴭ  

Â ᴵ ẑק￼ṪӐᵕῼḧ  

 

 

ѦᾘӠᴹꜛ  

Â MCU ῳᶺᴵώӗ 11 ѦѧᾸ Ԅὶᴭ  

Â TFTίֺᵸώӗ 1ѧᾸ ֧ὶᴭ  

GPIO ꜛ  

Â MCU ῳᶺᴵώӗ 10 Ѧ GPIOὶᴭ  

Â TFTίֺᵸῳᶺᴵώӗ 14 Ѧ GPIOὶᴭ  

⁴Ἠ ԃꜛ  

Â MCU ώӗ 2Ѧ ADC￼₩Ὁ Ԅὶᴭ  

ᶵӇᾛẩ 

Â MCU ώӗ ּכ◊Ầᵏᶶӈ ᶹ ᶶӈ Ԅ ҭ

ᶶӈ ꜟᶶӈ ᵙ ּכᴙә╜ᶶӈ 

Â TFT ίֺᵸώӗּכ◊ᵏטᶶӈ ᶹ ҭᶶӈᵙ

ҭᵘҧᶶӈ  

 ⁴ẩ⸗הּ

Â ώӗ 3 Ẫχể εStandbyζ₩כּ Ҷ

εSuspendζљ εSleepζ₩Ẫ  

Â ᾟὙӔּז MCU ᵨ  

ᾩ αClockβ 

Â MCU љ TFTίֺᵸ꜠ Ὴ  

Â MCU ԓấ ֝ Ὴ  

Â ԓấ RTC ᶹ 32KHz ῢ כּ  

Â TFTίֺᵸԓấᴵ ẑק PLLιώӗԓ Ὴ

ᶹ LCDῊ ԓ Ῐ ԓḕῊ  

⸗╟Ӗẓ 

Â VDD /+ ᴙχ3.3Vכּ -  0.3V  

Â ԓấ 1.1V 1.2V 1.8V LDO  

ṁ ᶙẩ 

Â QFN-96Pinε10*10mm 2ζṂ  

ṩӏ╗ẘ 

Â -40ɫ~85ɫ (@120MHz)  
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5. ○ Ӈᶂ 

 

ᶂ 5-1σLT7689 ẫ ᶂαQFN-96Pinβ 
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6. ẫ Ӡᴹ ᾭ 

6.1  SCIαUart βѨᴬӠᴹ 

6-1σSCIαUart βѨᴬӠᴹ 

ᴹ ẫ ᵃ  I/O  ᾭ   ה 

7 RXD1 I 

Ѩᴬ Ӡ(Uart) #1 ὓᾁᾎὊ ԃ 

℅ӡᴺּ҈ז SCI #1ὶᾠᵸᾭὯ Ԅιᴵּ҈ז ὶᶹ SCIὶᴭѳ

Ӻҭἆῗ₩ᶒ  

8 TXD1 O 

Ѩᴬ Ӡ(Uart) #1 ᴦ ᾎὊ ֦ 

℅ӡᴺּ҈ז SCI #1ᴧ ᵸᾭὯ ֧ιᴵּ҈ז ὶᶹ SCIὶᴭѳ

Ӻҭἆῗ₩ᶒ  

32 RXD2 I 

Ѩᴬ Ӡ(Uart) #1 ὓᾁᾎὊ ԃ 

℅ӡᴺּ҈ז SCI #2ὶᾠᵸᾭὯ Ԅι ԓיּ MCU ￼ḷḕᵸ

ḧιѼᴵӐѭ῞ ￼ GPIOἆῗѧᾸ Ԅὶᴭ GINT[3]Ӕּז  

34 TXD2 O 

Ѩᴬ Ӡ(Uart) #2 ᴦ ᾎὊ ֦ 

℅ӡᴺּ҈ז SCI #2ᴧ ᵸᾭὯ ֧ι ԓיּ MCU ￼ḷḕᵸ

ḧιѼᴵӐѭ῞ ￼ GPIOἆῗѧᾸ Ԅὶᴭ GINT[5]Ӕּז  

31 RXD3 I 

Ѩᴬ Ӡ(Uart) #3 ὓᾁᾎὊ ԃ 

℅ӡᴺּ҈ז SCI #3ὶᾠᵸᾭὯ Ԅι ԓיּ MCU ￼ḷḕᵸ

ḧιѼᴵӐѭ῞ ￼ GPIOἆῗѧᾸ Ԅὶᴭ GINT[2]Ӕּז  

30 TXD3 O 

Ѩᴬ Ӡ(Uart) #3 ᴦ ᾎὊ ֦ 

℅ӡᴺּ҈ז SCI #3ᴧ ᵸᾭὯ ֧ι ԓיּ MCU ￼ḷḕᵸ

ḧιѼᴵӐѭ῞ ￼ GPIOἆῗѧᾸ Ԅὶᴭ GINT[1]Ӕּז  
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6.2  LCDṛὓᴬӠᴹ 

6-2σLCDṛὓᴬӠᴹ 

ᴹ ẫ ᵃ  I/O  ᾭ   ה 

93~89,  

87~79,  

77~68  

PD[23:19],  

PD[18:10],  

PD[9:0]  

O 

LCDᾎὊ  

֧ᾭὯ TFT-LCDṜ￼ᾭὯỞ ιᴵ ḷḕᵸ‎יּ ḧ ὶ

ḾẔ￼ RGBỞ  

 

Pin  

Name  

TFT-LCD Interface  

16bits  18bits  24bits  

PD[0]  GPIOD[0]  B0 

PD[1]  GPIOD[1]  B1 

PD[2]  GPIOD[6]  B0 B2 

PD[3]  B0 B1 B3 

PD[4]  B1 B2 B4 

PD[5]  B2 B3 B5 

PD[6]  B3 B4 B6 

PD[7]  B4 B5 B7 

PD[8]  GPIOD[2]  G0 

PD[9]  GPIOD[3]  G1 

PD[10]  G0 G0 G2 

PD[11]  G1 G1 G3 

PD[12]  G2 G2 G4 

PD[13]  G3 G3 G5 

PD[14]  G4 G4 G6 

PD[15]  G5 G5 G7 

PD[16]  GPIOD[4]  R0 

PD[17]  GPIOD[5]  R1 

PD[18]  GPIOD[7]  R0 R2 

PD[19]  R0 R1 R3 

PD[20]  R1 R2 R4 

PD[21]  R2 R3 R5 

PD[22]  R3 R4 R6 

PD[23]  R4 R5 R7 

Ẹ LCD ѭ 16/18bpp ו ₩ẪῊιῶҎ PDᴵ ḧѲѭGPIO

Ậ  
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ᴹ ẫ ᵃ  I/O  ᾭ   ה 

65 PCLK O 

LCDṛẅỵὛᾩ Ӡᴹ 

ṜẆἜὼῊ ӡᴺ ὶ ￼זּ TFT ὶᴭט ᴺ ℅ӡᴺѭԓ

PPLL וғּט  

62 VSYNC O 
LCDᶗּבᵂ₉Ӡᴹ 

ᶘ ᵃℓӡᴺ VSYNC ὶ ￼זּ TFT ὶᴭט ᴺ  

63 HSYNC O 
LCD₯ẇᵂ₉Ӡᴹ 

↨Ẉᵃℓ ᴺ HSYNC ὶ ￼זּ TFT ὶᴭט ᴺ  

64 PDE O 
LCDṛẅᾎὊӓ  

℅ӡᴺѭ ὶ זּ TFT ὶᴭ￼ᾭὯῶᾦἆᾭὯӔט ӡᴺ  

 

6.3  SPIӠᴹ 

6-3σSPIӠᴹ 

ᴹ ẫ ᵃ  I/O  ᾭ   ה 

3 SCK1 O 

SPI #1 Ѩ ᾩ Ӡᴹ 

℅ӡᴺѭ 1 SPI￼Ὴ ӡᴺ ֧ιᴵּ҈ז ὶᶹ SPIὶ

ᴭѳӺҭἆῗ₩ᶒ  

5 SS1# O 
SPI #1 ○ ἬӠᴹ 

℅ӡᴺѭ 1 SPI￼Ɑ ֧  

4 MOSI1  O 
SPI #1 ᾎὊײַ ֦Ӡᴹ 

℅ӡᴺѭ 1 SPI ֧ᾭὯ  

6 MISO1  I 
SPI #1 ᾎὊ ԃӠᴹ 

℅ӡᴺѭ 1 SPI￼ ᴨᾭὯ Ԅ љ DB[4]ӡᴺԊҕ  

10 
SCK3 

GINT[9]  
O 

SPI #3 Ѩ ᾩ Ӡᴹ 

℅ӡᴺѭ 3 SPI￼Ὴ ӡᴺ ֧ιᴵּ҈ז ὶᶹ SPIὶ

ᴭѳ ҭἆῗ₩ᶒ ℅Ậ љ GINT[9]ѭԊҕ ӈ  

27 SS3# O 
SPI #3 ○ ἬӠᴹ 

℅ӡᴺѭ 3 SPI￼Ɑ ֧  

11 
MOSI3  

GINT[11]  
O 

SPI #3 ᾎὊײַ ֦Ӡᴹ 

℅ӡᴺѭ 3 SPI ֧ᾭὯ ℅Ậ љ GINT[11]ѭԊҕ

ӈ  

12 
M ISO3 

GINT[10]  
I 

SPI #3 ᾎὊײַ ԃӠᴹ 

℅ӡᴺѭ 3 SPI ֧ᾭὯ ℅Ậ љ GINT[10]ѭԊҕ

ӈ  
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6.4  ᶸ Ѩ Flash Ӡᴹ 

6-4σᶸ Ѩ Flash Ӡᴹ 

ᴹ ẫ ᵃ  I/O  ᾭ   ה 

45 
SFCS[0]# 

GPIOC[3] 
IO 

ᶸ Serial Flash #0 ỡᾴ SPI #0 ○ ἬӠᴹ 

℅ӡᴺѭ LT7689 ԓ ￼ TFTίֺᵸἍίֺιḅ‛ѩ SPIו

ιֱᴵҨṄ℅Ậ ἄѭ GPIOC[3]ι ѭ Ԅו  

46 
SFCS[1]# 

GPIOC[4] 
IO 

ᶸ Serial Flash #1 ỡᾴ SPI #0 ○ ἬӠᴹ 

℅ӡᴺѭ LT7689 ԓ ￼ TFTίֺᵸἍίֺιḅ‛ѩ SPIו

ιֱᴵҨṄ℅Ậ ἄѭ GPIOC[4]ι ѭ Ԅו  

47 
SFCLK 

GPIOC[0] 
IO 

ᶸ SPIѨ ♆Ӡᴹ 

℅Ậ ῗѩ Ὴ ӡᴺ ֧ιѭ LT7689 ԓ ￼ TFTίֺᵸἍί

ֺι ὶֹᶹ Serial Flashἆῗ SPI  

ḅ‛ѩ SPIו ιֱ ᴵҨṄ℅Ậ ἄѭ GPIOC[0]ι

ѭ Ԅו  

48 
SFDO 

GPIOC[1] 
IO 

LT7689 ײַ SPIᾎὊ ֦Ӡᴹ / ѭ ֦Ҡ ԃαMOSIβ 

℅ӡᴺѭ LT7689 ԓ ￼ TFTίֺᵸἍίֺι ֧ᾭὯֹᶹ ￼

Serial Flash ἆῗ SPI ҭ  

ᴅ₩ẪεSingle Mode ζχSPI Flashἆ SPI ҭ￼ᾭὯ Ԅ Ḿ

҈ LT7689 Ḝῗ ֧  

ᴥ₩ẪεDual Mode ζχṄӡᴺּזӐᴥᵇᾭὯ#0 (SIO0) ҝᶈѩ

SPI Flash DMA ₩Ẫїῶᾦ  

ḅ‛ѩ SPIו ιֱᴵҨṄ℅Ậ ἄѭ GPIOC[1]ι

ѭ Ԅו  

50 
SFDI 

GPIOC[2] 
IO 

LT7689 ײַ SPIᾎὊ ԃӠᴹ/ ѭ ԃҠ ֦αMISOβ 

℅ӡᴺѭ LT7689 ԓ ￼ TFT ίֺᵸἍίֺιּיᶹ ￼ Serial 

Flashἆῗ SPI ҭ ᴨᾭὯ  

ᴅ₩ẪαSingle Mode βχSPI Flashἆ SPI ҭ￼ᾭὯ ֧ Ḿ

҈ LT7689 Ḝῗ Ԅ  

ᴥ₩ẪαDual Mode βχṄӡᴺּזӐᴥᵇᾭὯ #1 (SIO1) ҝᶈ

ѩ SPI Flash DMA ₩Ẫїῶᾦ  

ḅ‛ѩ SPIו ιֱᴵҨṄ℅Ậ ἄѭ GPIOC[2]ι

ѭ Ԅו  
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6.5  PWM Ӡᴹ 

6-5σPWM Ӡᴹ 

ᴹ ẫ ᵃ  I/O  ᾭ   ה 

60 

TFT_PWM[0]  

INITDIS 

GPIOC[7] 

IO 

TFT PWM #0 ֦Ӡᴹ 

℅ӡᴺѭ LT7689 ԓ ￼ TFTίֺᵸ￼ḷḕᵸἍίֺιѭ Ѧᴵ

ẑק￼ PWM ֧ӡᴺιᴵҨּז‎ίֺ TFTṜ￼ ӿἆῗԎҤ

ҭ TFT_PWM ￼ ֧₩Ẫᴵ יּ TFTίֺᵸ￼ḷḕᵸ‎ ḧ  

TFT_PWM[0] ⁞Ậ ᶈᶶӈεResetζᵕῼ ẸἄINITDIS Ầ

 Ῐ Ậ ιʉ ӈῊҺ ₅╜ῗᵋѭ ￼Ӊּכӈιḅ‛ῗֱ Ầ

 Ῐ ו ₿ιḅ‛ῶᶹ іἾּכ ιֱ ᶶӈᵕῼῊҺ₅╜

ֹ ӈιכּ ѱ Ầ Ῐ ו Ӕ εEnableζ  

℅Ậ љGPIOC[7] Ԋҕ  

61 TFT_PWM[1]  IO 

TFT PWM # 1 ֦Ӡᴹ 

℅ӡᴺѭ LT7689ԓ ￼ TFTίֺᵸ￼ḷḕᵸἍίֺιѭ Ѧᴵ

ẑק￼ PWM ֧ӡᴺιᴵҨּז‎ίֺ TFTṜ￼ ӿἆῗԎҤ

ҭ TFT_PWM [1] ￼ ֧₩Ẫᴵ יּ TFTίֺᵸ￼ḷḕᵸ‎ ḧ  

2 
PWM_M1  

GINT[13]  
IO 

MCU ὔַֹײ PWM1 ֦Ӡᴹ 

ᴵӐѭ PWM ֧ἆῗ GPIOӔּזιּיԓ MCU ḷḕᵸ‎ ḧ

ᶈѩᴭṜ￼Ẕּזі℅ ѭ ֧ ᶁḧ￼Ὴ ӡ εN8~12MHz ζֹ

TFTῊ ӡᴺ Ԅᴭ Ɋ TFT_XI ℅Ậ љ GINT[13]ѭԊҕ ӈ  

13 
PWM_M2   

GINT[14]  
IO 

MCU ὔַֹײ PWM2 ֦Ӡᴹ 

ᴵӐѭ PWM ֧ἆῗ GPIOӔּזιּיԓ MCU ḷḕᵸ‎ ḧ

℅Ậ љ GINT[14]ѭԊҕ ӈ  

43 
PWM_M3   

GINT[15]  
IO 

MCU ὔַֹײ PWM3 ֦Ӡᴹ 

ᴵӐѭ PWM ֧ἆῗ GPIOӔּזιּיԓ MCU ḷḕᵸ‎ ḧ

℅Ậ љ GINT[15]ѭԊҕ ӈ  

 

6.6  USBӠᴹ 

6-6σUSBὓᴬӠᴹ 

ᴹ ẫ ᵃ  I/O  ᾭ   ה 

42 DP IO 
USBᾎὊ  (Positive)  

℅ѭ USBᾭὯ DP￼ӡᴺ  

41 DM  IO 
USBᾎὊ  (Negative)  

℅ѭ USBᾭὯ DM ￼ӡᴺ  

39 OTG_ID IO 

USB‭≡ 

℅ ID ӡᴺּז‎Ὕ Mini USB ᾀ᷃￼ ID ꜛỗιҡ ֶᾸѭѮ

ᶵἆҡ ᶵ  
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6.7  GPIO јѦᾘӠᴹ 

6-7σѦᾘӠᴹ 

ᴹ ẫ ᵃ  I/O  ᾭ   ה 

30 GINT[1]  IO 
GPIO/INT #1 Ӡᴹ 

ᴵӐѭ GPIOἆῗѧᾸ ԄӔּז GINT[0]  љ TXD3ѭԊҕ ӈ  

31 GINT[2]  IO 
GPIO/INT #2 Ӡᴹ 

ᴵӐѭGPIOἆῗѧᾸ ԄӔּז GINT[0]  љRXD3 ѭԊҕ ӈ  

32 GINT[3]  IO 
GPIO/INT #3 Ӡᴹ 

ᴵӐѭGPIOἆῗѧᾸ ԄӔּז GINT[0]  љRXD2 ѭԊҕ ӈ  

33 GINT[4]  IO 

GPIO/INT #4 Ӡᴹ 

ᴵӐѭ GPIO ἆῗѧᾸ ԄӔּזιּיԓ MCU ḧῗ ὍᵤѦ

Ậ GINT[0]  љ TXD1 ѭԊҕ ӈ  

34 GINT[5]  IO 
GPIO/INT #5 Ӡᴹ 

ᴵӐѭ GPIOἆῗѧᾸ ԄӔּז GINT[0]  љ TXD2 ѭԊҕ ӈ  

10 GINT[9]  O 
GPIO/INT # 9 Ӡᴹ 

ᴵӐѭ GPIOἆῗѧᾸ ԄӔּז ℅ љ SCK3ѭԊҕ ӈ  

11 GINT[11]  O 
GPIO/INT # 11 Ӡᴹ 

ᴵӐѭ GPIOἆῗѧᾸ ԄӔּז ℅ љ MOSI3 ѭԊҕ ӈ  

12 GINT[10]  I 
GPIO/INT # 10 Ӡᴹ 

ᴵӐѭ GPIOἆῗѧᾸ ԄӔּז ℅ љ MISO3 ѭԊҕ ӈ  

2 GINT[13]  IO 
GPIO/INT # 13 Ӡᴹ 

ᴵӐѭ GPIOἆῗѧᾸ ԄӔּז ℅ љ PWM_M1 ѭԊҕ ӈ  

13 GINT[14]  IO 
GPIO/INT # 14 Ӡᴹ 

ᴵӐѭ GPIOἆῗѧᾸ ԄӔּז ℅ љ PWM_M2 ѭԊҕ ӈ  

43 GINT[15]  IO 
GPIO/INT # 15 Ӡᴹ 

ᴵӐѭ GPIOἆῗѧᾸ ԄӔּז ℅ љ PWM_M3 ѭԊҕ ӈ  

44 INT#  O 

Ѧᾘ ֦Ӡᴹ 

Ẹ TFTίֺᵸ ḧ￼ѧᾸ‍ҭᴧּוι℅ ᴪἄӉּכӈιּז‎ғּו

ѧᾸ ֧ᵓ MCU  

60, 46, 

45, 50, 

48, 47 

GPIOC[7] 

GPIOC[4:0] 
IO 

GPIO ֦/ ԃӠᴹ 

℅ӡᴺѭ LT7689ԓ ￼ TFTίֺᵸ￼ḷḕᵸἍίֺι

GPIOC[7] ￼ ֧ᾭὯљ TFT_PWM[0]  ԊҕẬ  

GPIOCו ᴱῶᶈ TFT_PWM љ SPI Master ו￼ ₿Ὴἑ

ӔּזψGPIOC[4:0] љ  { SFCS1#, SFCS0#, SFDI, SFDO, 

SFCLK } ԊҕẬ ιᴱῶᶈ TFT_PWM љ SPI Master ו￼

₿Ὴἑ Ӕּז ҎẬ ￼ ֧₩Ẫᴵ יּ TFTίֺᵸ￼ḷḕ

ᵸ‎ ḧ  
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ᴹ ẫ ᵃ  I/O  ᾭ   ה 

87, 70 GPIOD[7:6]  IO 

GPIO ֦/ ԃӠᴹ 

℅ӡᴺѭ LT7689ԓ ￼ TFTίֺᵸ￼ḷḕᵸἍίֺι

GPIOD[7] ￼ ֧ᾭὯљ PD[18] ԊҕẬ GPIOD[6] ￼ ֧

ᾭὯљ PD[2] ԊҕẬ  

GPIOD[7:6] ᴱῶᶈ LCDṜẆᾭὯỞ ἄ 16bits Ὴἑ Ӕ

זּ ҎẬ ￼ ֧₩Ẫᴵ יּ TFTίֺᵸ￼ḷḕᵸ‎ ḧ  

 

6.8  ԍңὔֹӠᴹ 

6-8σԍңὔֹӠᴹ 

ᴹ ẫ ᵃ  I/O  ᾭ   ה 

26 I2C_CK IO 
I2C ᾩ Ӡᴹ 

℅ӡᴺѭ I2C￼Ὴ ӡᴺιӔּכּזḳṜῊѭּכḳṜі￼ I2CῊ ӡᴺ  

25 I2C_SD IO 
I2C ᾎὊӠᴹ 

℅ӡᴺѭ I2C￼ᾭὯӡᴺιӔּכּזḳṜῊѭּכḳṜі￼ I2CᾭὯӡᴺ  

18 DAC_OUT O 

⁴Ἠ ֦ 

℅ѭ LT7689 ұ ӡᴺ ֧ιI Ӑѭ ֧ἆ ӮԎҤίֺפּ

ӡᴺӔּז  

16 

15 

ADCIN[0],  

ADCIN[1]  
I 

ADC (Analog -to -Digital Converter) ⁴Ἠ ԃ 

ѭ ADC￼₩Ὁ Ԅιּיԓ MCU ￼ḷḕᵸ‎ ḧ  

20 WAKEUP I 

ᵧ ԃӠᴹ 

℅ѭ LT7689￼ᵨ ԄιᶈѩᴭṜẔּזᴵӐѭ SDᴊεSPI₩Ẫζ

ә╜ӡᴺ  

19 RST# I 
ᶵӇ ԃӠᴹ 

Ẹ RST# = 0 ῊιṄḾԓ MCU ғּוᶶӈטӐ  

 

6.9  ⸗╟јᾩ Ӡᴹ 

6-9σ⸗╟јᾩ Ӡᴹ 

ᴹ ẫ ᵃ  I/O  ᾭ   ה 

94 TFT_XI I 

᾿ αCrystal β/ ᾩ Ӡᴹ ԃ 

℅Ậ ὶ ᶹ ῢ ιѭԓ TFTίֺᵸ￼ῢ כּ Ԅӡᴺι

ẸӔּזῶ◊ῢ ἆῗᶹ Ὴ ӡᴺᴵҨּי℅ Ԅι Ẃּי

PWM_M1 ֧Ὴ ӡᴺὶֹ℅ ιῢ ꞌεOSCζ ᶀᶈ

8MHz ~ 15MHz ѳ  

95 TFT_XO O 
᾿ αCrystal β ֦ 

℅Ậ ὶ ᶹ ῢ ιѭԓ TFTίֺᵸ￼ῢ כּ ֧ӡᴺ  



LT7689                                            Uart TFT Ѩᴬṛὔֹ ○ 

© Levetop Semiconductor Co., Ltd. Page -25- 

LT7689_DS_CH / V2.5 

ᴹ ẫ ᵃ  I/O  ᾭ   ה 

37 32K_XI I 
32.768Khz ᾿ ԃ 

RTCῊ ӡᴺι℅Ậ ὶ ᶹ 32.768Khz ῢ  

36 32K_XO O 
32.768Khz ᾿ ֦ 

RTCῊ ӡᴺι℅Ậ ὶ ᶹ 32.768Khz ῢ  

29 XTAL I USBῊ ӡᴺι℅Ậ ὶ ᶹ 12Mhz ῢ  

28 EXTAL O USBῊ ӡᴺι℅Ậ ὶ ᶹ 12Mhz ῢ  

35 VBAT PWR 
3.3V~3.6V ⸗₵⸗╟ ԃ 

ᶹὶ◒└ּכḳֹ Ӡӗּכ ḧ  

21 VCC35 PWR 
3 ~5V ⸗╟ ԃ 

Ậ ọ ᶹὶ Ѧ 10uFᵙ Ѧ 0.1uF◒└ּכḳֹᶊ  

51, 52, 

55, 57, 

59, 67, 

88, 96 

VDD_1 PWR 
3.3V ⸗╟ ԃαTFTβ 

℅Ậ ᶹὶ Ѧ 0.1uF◒└ּכḳֹᶊιẊ Ӡӗּכ ḧ  

9, 23 VDD_2 PWR 3.3V ⸗╟ ԃαMCUβ 

14, 17, 

38 
AVDD  3.3V ⸗╟ ԃαAnalog β 

24 LDO1_V11 PWR 
1.1V Ԓ–⸗╟ ֦#1 (Flash)  

Ậ ọ ᶹὶ Ѧ 1uFᵙ Ѧ 0.1uF◒└ּכḳֹᶊ  

40 LDO2_V11 PWR 
1.1V Ԓ–⸗╟ ֦#2 (USB PHY)  

Ậ ọ ᶹὶ Ѧ 1uFᵙ Ѧ 0.1uF◒└ּכḳֹᶊ  

22 LDO3_V12 PWR 
1.2V Ԓ–⸗╟ ֦#3 (Core)  

Ậ ọ ᶹὶ Ѧ 4.7uFᵙ Ѧ 0.1uF◒└ּכḳֹᶊ  

1, 54,  

58, 78, 
LDO4_V18 PWR 

1.8V Ԓ–⸗╟ ֦#4 

Ậ ọ ᶹὶ Ѧ 1uFᵙ Ѧ 0.1uF◒└ּכḳֹᶊ  

53, 66  VSS PWR GND ὓᶉ 

0 Thermal Pad  -  

ᾌ  שּׁ

IC￼ ᾫ♬ ιọ ὶὶᶊ  

Ὕ σѭ҃ ֹ῭Ḅ￼ ὶᾦ‛ιᶈ PCB Layout Ὴấ ᴠ ᵅ

ᶃ 20-2￼ ῎  
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6.10  ӓⱴїᵂ TFTṛַײ IO ᴬ ╟ 

6-10σIOᴬ ╟ᾎ  
 

 LT7689  
(QFN -96)  

TFTṛὓᴬ RGB 565ὶᴭ RGB 888ὶᴭ 

῏ᶼ֪ ♆ 
1024x600  

(ѩᴭᴃ ₩Ẫ) 

1024x600  

(ѩᴭᴃ ₩Ẫ) 

Flash  512KB 512KB 

SRAM  256KB 256KB 

Display RAM  16MB  16MB  

USB 2.0  V (DP/DM)  V (DP/DM)  

RTC V V 

Ѩᴬ  V (RXD1, TXD1) V (RXD1, TXD1) 

Ext. SPI Flash  V (768_SF) V (768_SF) 

Ӿὔֹ V (768_PWM1)  V (768_PWM1)  

SWD Ẹᴬ V (SWD) V (SWD) 
 

  
xTP  (1) CTP RTP (2) xTP  CTP  RTP 

IO ᴬ ᾎ  22 18 17 14 10 9 

IO ᴬ ᾭ 

GPIO (2), 

GINT, 

PWM,  

SCI, 

ADCIN, 

DACOUT 

I2C 

GPIO (2), 

GINT, 

PWM,  

SCI, 

ADCIN, 

DACOUT 

 

GPIO (2), 

GINT, 

PWM,  

SCI, 

ADCIN, 

DACOUT 

 

GINT, 

PWM,  

SCI, 

ADCIN, 

DACOUT, 

I2C 

GINT, 

PWM,  

SCI, 

ADCIN, 

DACOUT, 

 

GINT, 

PWM,  

SCI, 

ADCIN, 

DACOUT, 

 

 
Ὕ σ 

(1) : xTP јṾTP    

(2) : GPIOᶭז 8Ѧ   

(3) : RTP ᶭז RTPίֺ Ɑ (ḅTSC2046) 

 

  

TP ᶙ 

ᶡ῞ה  

ᴴⱴ IO ᴬ 

 ○ 
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7. ⸗₭◕  

7.1  ῴ ᴟᾎ 

7-1σ⸗₭ῴ ᴟᾎ  

 ᴹ ᴟ ᾎ Ὓ  ᴟ ᾎ  ᵿ ᴄ Ӈ 

VDD ּכּ◊כᴙ -0.3 ~ 3.6 V 

VIN Ԅּכᴙ -0.3 Ќ VDD+0.3  V 

VOUT ּ֧כᴙ -0.3 Ќ VDD+0.3  V 

PD ῳᶽו  3̌00 mW  

TOPR ṪӐ□ẙ ᶀ (@120MHz)  -40 ~ 85  ɫ 

TST Ӵḕ□ẙ ᶀ -40 ~ 125  ɫ 

TSOL ῳ ὶ□ẙ 260 ɫ 

ώ χῳᶽ‖ ӪῗὝ ֧ ṪӐ ᶀῊι Ɑῶᴵ Ὣᶐ ὸ ṪӐ ᶀῗὝᶈ ᶀԓιᵸ

ҭו ⃰ẂιӇẊјḢԅӠ ◑ Ѧָớ Ὕ ᴠᾭḧѲ҃ᵸҭᶈṪӐ↔כּ ᶀԓẊћᶈӠ

⸗ḧớ Ὕ ￼╜ ‍ҭї￼ ╙ᵙҐ╙ּכᴠᾭ Ḿ҈῾ ḧії Ӫ￼ᴠᾭι  ј҄

Ӡ Ԏ ẙιӇԎԐᶚӪᵀתᴦῑ҃ᵸҭớ  

 

7.2  ⸗₭ᴟᾎ 

7-2σ⸗₭ᴟᾎ  

 ᴹ ᴟ ᾎ Ὓ  Ὺ   Ҭ ῏Ṇө ԏᶙө ῏ᶼө ᴄӇ 

VDD1 , VDD2 ṪӐּכᴙ  3.0 3.3 3.6 V 

CVDD ּכḳ  1 -  10 uF 

IOPR ṪӐּכ╙ ώ 1  60  mA  

ISTB ể ּכ╙ ώ 1  30  mA  

ISUSP Ҷ ώ ╙כּ 1  10  mA  

ISLP ּכ╙ ώ 1  7  mA  

TRMP ּכ◊і״Ὴ  
VDD Ramp 

Up to 3.3 V  
   35 ms 

ᾩ ј PLL 

FOSC ῢ εOSCζ ꞌ 
VDD = 3.3 

Vιώ 2 
 10  MHz  

FVCO VCO ֧ ꞌ  100  500 MHz  

TLOCK Lock Time  ώ 3   500 us 

CLKMPLL MPLL ֧ ꞌεMCLKζ VDD = 3.3 V    133 MHz  
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 ᴹ ᴟ ᾎ Ὓ  Ὺ   Ҭ ῏Ṇө ԏᶙө ῏ᶼө ᴄӇ 

CLKCPLL CPLL ֧ ꞌεCCLKζ VDD = 3.3 V    100 MHz  

CLKPPLL PPLL ֧ ꞌεPCLKζ VDD = 3.3 V    80 MHz  

ѨᴬMCU ꜛ  

CLKSPI SPI Ԅ ꞌ    50 MHz  

ԍң ֦ ԃꜛ  (CMOS 3-State Output pad with Schmitt Trigger Input, Pull -Up/Down)  

VIH Ԅ  ӈ  2  3.6 Vכּ

VIL ԄӉּכӈ  -0.3  0.8 V 

VOH ֧  ӈ  2.4   Vכּ

VOL ֧Ӊּכӈ    0.4 V 

RPU іἾּכ   34 41 64 KƑ 

RPD їἾּכ   33 44 79 KƑ 

VTP ᾼḸ⸗ ᴧּיӉֹ ￼ Ӫ  1.5  2.1 V 

VTN ᾼḸ⸗ ᴧּי ֹӉ￼ Ӫ  0.8  1.3 V 

VHVS ◐ּכᴙ  200   mV 

ILEAK Ԅ◖ּ10+  10-  ╙כ  ƤA 

VSLEW ּכᴙі״/ї ᾴꞌ   1.5  V/ns  

ε‍ҭχVDD = 3.3VιTA = 25  ɫζ 

 

ώ 1χᶈῂ ᶹ ừ֙їιҨѩᴭ SPIὶᴭ╜  

ώ 2χӔּזῢ Ὴ￼ḷּכּוḳᾦẔ  

 

 

 

 

 

‰֝ӪχR1 = 50Ƒε25-100ƑζιL1 = 3.4mH ιC1 = 13fFιC0 = 2.8pF  

ᶂ 7-1σ᾿ ᾇ⸗ ᶂ 

 

ώ 3χҡּכ◊ᵏֹטԓ PLLῶ ḧ￼Ὴ ֧ῊἍ ￼Ὴ  

 

7-3σ ᴟᾎ (Thermal Characteristics)  

 ᴹ ᴟ ᾎ Ὓ  ᴟ ᾎ  ᵿ ᴄ Ӈ 

RǛJC ♬ χ Junction to Case  3 ~ 8 ɫ/ W 

RǛJA ♬ χ Junction to Ambient  20 ~25  ɫ/W  
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ה .8 ᾭ 

LT7689 ԓ ᵀ҃ ᾦ ￼ Cortex -M4  MCU ᴣ TFTᶃẻז ᵸι℅ MCU ￼Ѯӌ‟‗љѸ״ᴁṀӌ￼

LT32U03 ᵃιԎו ᴵҨ ὶᴠ LT7689 MCU ԓ⁄ ⁪ѿἆῗẔּזἐԛιᵼ℅ Ḿ M4  MCU ו￼

Ұ  ⁪ѿṄјԜ ῎ ᴰᶹ TFTᶃẻז ᵸῗ ￼ᴁṀӌ״Ѹזּ LT768 ҭ‟‗ιԎљMCU ￼ ὶΆ

ẪḅїᶃἍ ι   ⁪ѿṄҨ TFTῘ ίֺ ֫￼ ⁪ѭѮӌ‎Ӯ ῎  

 

 
ᶂ 8-1σLT7689 Ԓ MCU ј TFTᶂẺו ᵷַײ ὓᶂ 

 

ẸӐѭѩᴭṜ ⱭẦᴧῊιLT7689 ԓ MCU ẑҺώӗѩᴭᴃ ẑιּזἋᴵҨּזѸ״ᴁṀӌώӗ￼

ѩᴭṜẦᴧ ҭιṄṰ Ḅ￼ᶃⱭ נּט UI ‗╙ ṀԄιḢἄ TFTῘ ￼Ầᴧιᶢ іј Ӣᾡ

LT7689ԓ MCU ẑιѼј ҃ LT7689ԓ ḷḕᵸᴣίֺΆẪιѮί MCU ẑᴱ ӘὯғᵝẔ

זּ ᴧ ѩᴭᴃ ￼Ὕҧ⁪Ẫιᴣὶᾠ LT7689 ᴧ֧￼ᴦ ӡỤιᵼ℅ᶈ TFTṜῘ ẦᴧṪӐі

ᶺῊ  

 

LT7689 ᾟὙ UI_Editor љ UI_Editor - II ѣ ѩᴭṜẦᴧ ҭιּזἋᴵҨӘὯ UI Ῐ ᶶ ẙљ ∂ᴞ Ὅ

ᵤ ѩᴭṜẦᴧ₩ẪιῶԋѩᴭṜẦᴧ ҭ￼Ẕּז ὶ FAEҚᵔ  

 

 

ᶂ 8-2σTFTѨᴬṛ⁴ᶑ  
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8.1  UI_Editor - II Ѩᴬṛᴂ  

LT7689 ᾟὙ UI_Editor - II љ UI_Editor ѣ ѩᴭṜẦᴧ ҭιUI_Editor - II ῗ ᴪזּ ίֺ₩Ẫι

UI_Editor ֱῗ זὝҧίֺ₩ẪιӔּזּ UI_Editor UI_Ediotr -II₩Ẫѩᴭ ӡљὝҧṮầḅї χ 

 

8-1σUI_Editor - II Ѩᴬ ӠјἷҦṭẦ 

⁴ẩ UI_Editor  UI_Editor - II  

ѩᴭ ӡ 
 ɒṾ᷂+ ѨᴬἷҦ+ CRC + Ṿיּ

ṓɓ‗ἄιṿṔᴵӢᾡ  

ᴩ +בɒṾ᷂+ ẘ+ /֑ἷҦֿיּ ᾎὊ

+CRCɓ‗ἄιṿ᷃ᴵӢᾡιᾟὙ

Modbus ιI2C  

ѩᴭὝҧ 
ו љѩᴭὝҧḾẔιᴅѦו ᾠὝ

ҧẑᴺ ֺιῳᶺѭ 256 ‍  

ѩᴭὝҧᴱ ᴪ ֒ᾛӐιѩᴭљו

ј ḾẔιᴅѦו ᾭ јᴩ ֺ  

 

 

ї ѭӔּז UI_Editor - II₩Ẫї LT7689ᾟὙ￼ѩᴭṜᴃ χ 

 

8-2σUI_Editor - II Ѩᴬ ӠἷҦ―ẩ 

ἷҦ⁴ẩ 
Ṿ᷂ 

(2 Bytes)  

ẘ 

(1Byte)  

ἷҦֿב 

(1Byte)  

ᴩ ᶉᶌ 

(2 Bytes)  

ᾎὊ 1 

(2*n Bytes)  
ᾎὊ 2 

CRC 

(2 Bytes)  

֑ԃᴩ ἷҦ 

(Ѩᴬᴦ ᾎὊ) 
0x5AA5  0xXX 

0x10 

(֒Ὕҧ) 
0x0000 ~ 0x5FFF 

֒ԄᾭὯ 

(2*n Bytes)  
NULL 0xXXXX 

ᴧᴩ ἷҦ 0x5AA5  0xXX 
0x03 

( Ὕҧ) 
0x0000 ~ 0x5FFF 

֧￼Word ᾭ  

(2 Bytes)  
NULL 0xXXXX 

ᵺἷҦ―ẩ 0x5AA5  0xXX 
0x03 

( Ὕҧ) 
0x0000 ~ 0x5FFF 

֧￼Word ᾭ  

(2 Bytes)  

ᾭὯ 

(2*n Bytes)  
0xXXXX 

ὰᴥ ἷҦ 0x5AA5  0xXX 0x41 
ᴪ ᶊᶍ 

εḷḕᵸᶊᶍζ 

ᵻ￼ KeyValue  

(2 Bytesζ 
NULL 0xXXXX 

 

ῶԋ UI_Editor - IIѩᴭ ӡ₩Ẫ ᴠ UI_Editor -II҇ҦѩᴭṜӔּז ῎ѿ  
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8.2  UI_Editor Ѩᴬṛᴂ  

LT7689 ᶈ Ҧ￼ UI_Editor ѩᴭ ӡῗ ӐטὝҧ₩ẪιἍῶזּ ҄ḧѲḄ￼ᶁḧѩᴭὝҧι

ї ѭӔּז UI_EditorI ₩Ẫї LT7689ᾟὙ￼ѩᴭṜᴃ χ 

 

8-3σUI_Editor ⁴ẩ -  ѭὔ ј TFTѨᴬṛᴂ  

ѭ 

 ה

 

 

ה  

ѭ ὔ  ᴦ  

(TFTѨᴬṛὓᾁ)  

ѭ ὔ  ὓ ᾁ 

(TFTѨᴬṛᴦ ) 

ḉֿב 

(1Bytes)  

ἷҦֿב 

(1Byte)  

Ẑᴹ 

(1Byte)  
ἷҦᴟᾎ 

CRCֿב 

(2Bytes)  

Ῠֿב 

(4Bytes)  

ḉֿב 

(1Bytes)  

ἷҦֿב 

(1Byte)  

Ẑᴹ 

(1Byte)  

Ӡ  ֿב/  

ᴥ  ֿב 

(1Bytes)  

CRCֿב 

(2Bytes)  

Ῠֿב 

(4Bytes)  

ᾶ 

 

ᶂ 

○ 

Ῐ ᴅắ/  

ᶺắᶃⱭ 
Start  80h nn  CRC End Start  80h nn ӡỤ  CRC End 

ᴨ╦Ῐ ᴅ

ắ/ᶺắᶃⱭ 
Start  85h nn  CRC End Start  84h nn ӡỤ  CRC End 

Ῐ ᴅắ/  

ᶺắᶃⱭ 
Start  8Ah nn  CRC End Start  8Ah nn ӡỤ  CRC End 

Ῐ ᴅắ 

ᶃⱭ 
Start  8Fh nn 

X, Y, PNG, 

Pnn 
CRC End Start  8Fh nn ӡỤ  CRC End 

Ỉעᾘᾣ Start  81h nn  CRC End Start  81h nn ӡỤ  CRC End 

ᴨ╦Ỉע 

ᾘᾣ 
Start  84h nn  CRC End Start  84h nn ӡỤ  CRC End 

῎ᶃⱭ Start  82h nn  CRC End Start  82h nn ӡỤ  CRC End 

Ῐ GIFט

 נּ
Start  88h nn  CRC End Start  88h nn ӡỤ  CRC End 

ᴨ╦ GIFט

 נּ
Start  89h nn  CRC End Start  89h nn ӡỤ  CRC End 

ḧ Start ת֗  8Eh  0, 1 CRC End Start  8Eh 00 ӡỤ  CRC End 

ẵ֧ᶃⱭ Start  D8h nn  CRC End Start  D8h nn ӡỤ  CRC End 

Ỉעᴒט Start  D9h nn  CRC End Start  D9h nn ӡỤ  CRC End 

ᴨ╦Ỉעᴒ

 ט
Start  DBh nn  CRC End Start  DBh nn ӡỤ  CRC End 

ᾭḔᶃⱭ Start  90h nn ddd.d  CRC End Start  90h nn ӡỤ  CRC End 

ẼᾭḔᶃ

Ɑ 
Start  91h nn ddd.d  CRC End Start  91h nn ӡỤ  CRC End 

ᾶ 

 

ὔ 

Ҭ 

ᶂ 

○ 

ԅṜ◌ט 

ᶃⱭ 
Start  B4h nn  CRC End Start  B4h nn ӡỤ  CRC End 

Ῐ ᴅ ί

ҭᶃⱭ 

Start  A0h nn  CRC End Start  A0h nn ӡỤ  CRC End 

ὟїίҭᶃⱭῊ Start  A0h nn 31h CRC End 

ᾣẦίҭᶃⱭῊ Start  A0h nn 30h CRC End 

ᴨ╦ᴅ ί

ҭᶃⱭ 
Start  A1h nn  CRC End Start  A1h nn ӡỤ  CRC End 

Ὁίҭ 

Start  A2h nn  CRC End Start  A2h nn ӡỤ  CRC End 

ὟїίҭתᶟῊ Start  A2h nn 31h CRC End 

ᾣẦίҭתᶟῊ Start  A2h nn 30h CRC End 

ᴨ╦ Ὁ 

ίҭ 
Start  A3h nn  CRC End Start  A3h nn ӡỤ  CRC End 
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ѭ 

 ה

 

 

ה  

ѭ ὔ  ᴦ  

(TFTѨᴬṛὓᾁ)  

ѭ ὔ  ὓ ᾁ 

(TFTѨᴬṛᴦ ) 

ḉֿב 

(1Bytes)  

ἷҦֿב 

(1Byte)  

Ẑᴹ 

(1Byte)  
ἷҦᴟᾎ 

CRCֿב 

(2Bytes)  

Ῠֿב 

(4Bytes)  

ḉֿב 

(1Bytes)  

ἷҦֿב 

(1Byte)  

Ẑᴹ 

(1Byte)  

Ӡ  ֿב/  

ᴥ  ֿב 

(1Bytes)  

CRCֿב 

(2Bytes)  

Ῠֿב 

(4Bytes)  

Ῐ ẕᶃ 

ᴣἍῶί 

ҭᶃⱭ 

Start  9Ch 00  CRC End Start  9Ch 00 ӡỤ  CRC End 

ṜẆ◌טᵅ Start  9Ch ᴺ  ӡỤ  CRC Start  

ὟїίҭᶃⱭῊ Start  9Bh ᶃ‰ ID ᴺ 31h CRC End 

ᾣẦίҭᶃⱭῊ Start  9Bh ᶃ‰ ID ᴺ 30h CRC End 

ἷ 

  

ј 

 

ᶂ 

ẙ‍ 

Ὕ‰ᶃ 
Start  B0h nn 

Value 

 (2 Bytes) 
CRC End Start  B0h nn ӡỤ  CRC End 

Ὕ Ὕ‰ᶃ Start  B1h nn 
Angle  

(2 Bytes)  
CRC End Start  B1h nn ӡỤ  CRC End 

ẻὝ‰ᶃ Startע  DCh nn 
S_Angle, 

A_Angle  
CRC End Start  DCh nn ӡỤ  CRC End 

҇ ἄ Startוּ  98h nn Ḕ ѩ CRC End Start  98h nn ӡỤ  CRC End 

 

ὔ 

╡ 

Ὺ 

ὔ 

ֹ 

ί 

◌‍ 

Start  94h nn  CRC End Start  94h nn ӡỤ  CRC End 

ί◌‍ ὟїῊ Start  94h nn 
Value 

(1 Byte)  
CRC End 

ί 

◌‍ 
Start  95h nn  CRC End Start  95h nn ӡỤ  CRC End 

 ẻע

ί◌‍ 

Start  96h nn  CRC End Start  96h nn ӡỤ  CRC End 

ẻע ί◌‍ ὟїῊ Start  96h nn 
Value 

(1 Byte)  
CRC End 

 ẻע

ί◌‍ 
Start  97h nn  CRC End Start  97h nn ӡỤ  CRC End 

ᾶ 

 

ḓ 

Ѩ 

Ḕẓ-1 Start  C0h nn Ḕ ѩ CRC End Start  C0h nn ӡỤ  CRC End 

Ḕẓ-2 Start  C1h nn Ḕ ѩ CRC End Start  C1h nn ӡỤ  CRC End 

Ḕẓ-3 Start  C2h nn Ḕ ѩ CRC End Start  C2h nn ӡỤ  CRC End 

Ḕẓ-4 Start  C3h nn Ḕ ѩ CRC End Start  C3h nn ӡỤ  CRC End 

ᶽḔẓ-1 Start  D0h nn Ḕ ѩ CRC End Start  D0h nn ӡỤ  CRC End 

ᶽḔẓ-2 Start  D1h nn Ḕ ѩ CRC End Start  D1h nn ӡỤ  CRC End 

ᶽḔẓ-3 Start  D2h nn Ḕ ѩ CRC End Start  D2h nn ӡỤ  CRC End 

ᶽḔẓ-4 Start  D3h nn Ḕ ѩ CRC End Start  D3h nn ӡỤ  CRC End 

ᶂẺ 

Ӿ  

ӿ‰ 

On/Off  
Start  86h  00/01/02  CRC End Start  86h nn ӡỤ  CRC End 

Ῐ ӿ‰ Start  87h N X, Y CRC End Start  87h N ӡỤ  CRC End 

Ӿ 

җẘ 

Ҙẙ Start  BAh  
BL 

(00~0Fh)  
CRC End Start  BAh 

BL 

(00~0Fh)  
ӡỤ  CRC End 

On/Off  Start  BCh  00 ἆ 01 CRC End Start  BCh 00 ἆ 01 ӡỤ  CRC End 

Wav  

 
ᾘᾣ Start  B8h  

REP(Bit7) 

+ WAV

ᴺ 

CRC End Start  B8h 

REP(Bit7) 

+ WAV

ᴺ 

ӡỤ  CRC End 
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ѭ 

 ה

 

 

ה  

ѭ ὔ  ᴦ  

(TFTѨᴬṛὓᾁ)  

ѭ ὔ  ὓ ᾁ 

(TFTѨᴬṛᴦ ) 

ḉֿב 

(1Bytes)  

ἷҦֿב 

(1Byte)  

Ẑᴹ 

(1Byte)  
ἷҦᴟᾎ 

CRCֿב 

(2Bytes)  

Ῠֿב 

(4Bytes)  

ḉֿב 

(1Bytes)  

ἷҦֿב 

(1Byte)  

Ẑᴹ 

(1Byte)  

Ӡ  ֿב/  

ᴥ  ֿב 

(1Bytes)  

CRCֿב 

(2Bytes)  

Ῠֿב 

(4Bytes)  

ӯ₿ Start  B9h   CRC End Start  B9h 00 ӡỤ  CRC End 

ấῡ 

ἷҦ 
Ầ Ὕҧ Start  9Ah 00  CRC End Start  9Ah 00 ӡỤ  CRC End 

ᴿẉ 

ἷҦ 

Ἒ ᵀẊ 

Ὕҧ 
Start  9Ah nn  CRC End Start  9Ah nn ӡỤ  CRC End 

ṛ 

‏  
כּ Ṝ 

›  
Start  8Bh   CRC End Start  8Bh 00 ӡỤ  CRC End 

TFTṛ 

ᶵӇ 
Ḿ LT7689 

ᶶӈ 
Start  BDh   CRC End Start  BDh 00 ӡỤ  CRC End 

֠ 

ӌ 

ᶂ 

Ẻ 

Start ♇נּ  DFh nn X,Y CRC End Start  DFh nn ӡỤ  CRC End 

 Start  E0h nn  CRC End Start  E0h nn ӡỤ  CRC End 

Ọᶄẻ Start  E1h nn  CRC End Start  E1h nn ӡỤ  CRC End 

ḫỌᶄẻ Start  E2h nn  CRC End Start  E2h nn ӡỤ  CRC End 

Ṿ⁭ḫỌ 

ᶄẻ 
Start  E3h nn  CRC End Start  E3h nn ӡỤ  CRC End 

Ọ₡ᶄ Start  E4h nn  CRC End Start  E4h nn ӡỤ  CRC End 

ḫỌ₡ᶄẻ Start  E5h nn  CRC End Start  E5h nn ӡỤ  CRC End 

Ṿ⁭ḫỌ 

₡ᶄ 
Start  E6h nn  CRC End Start  E6h nn ӡỤ  CRC End 

Ọ ẻ Start  E7h nn  CRC End Start  E7h nn ӡỤ  CRC End 

ḫỌ ẻ Start  E8h nn  CRC End Start  E8h nn ӡỤ  CRC End 

Ṿ⁭ ẻ Start  E9h nn  CRC End Start  E9h nn ӡỤ  CRC End 

Ọᶄ  

ẻ 
Start  EAh nn  CRC End Start  EAh nn ӡỤ  CRC End 

ḫỌᶄ  

ẻ 
Start  EBh nn  CRC End Start  EBh nn ӡỤ  CRC End 

Ṿ⁭ᶄ  

ẻ 
Start  ECh nn  CRC End Start  ECh nn ӡỤ  CRC End 

Ọѕ ẻ Start  EDh nn  CRC End Start  EDh nn ӡỤ  CRC End 

ḫỌѕ ẻ Start  EEh nn  CRC End Start  EEh nn ӡỤ  CRC End 

Ṿ⁭ѕ ẻ Start  EFh nn  CRC End Start  EFh nn ӡỤ  CRC End 

Ọᵺ ẻ Start  F0h nn  CRC End Start  F0h nn ӡỤ  CRC End 

ḫỌᵺ ẻ Start  F1h nn  CRC End Start  F1h nn ӡỤ  CRC End 

Ọҋ ẻ Start  F2h nn  CRC End Start  F2h nn ӡỤ  CRC End 

ḫỌҋ ẻ Start  F3h nn  CRC End Start  F3h nn ӡỤ  CRC End 

ᶄtratS ӌ‮  F4h nn  CRC End Start  F4h nn ӡỤ  CRC End 

ΆtratS ӌ‮  F5h nn  CRC End Start  F5h nn ӡỤ  CRC End 

⁪  Start  F6h nn  CRC End Start  F6h nn ӡỤ  CRC End 

ᾎ ᾭḔ  Start  A4h 00  CRC End Start  A4h nn ӡỤ  CRC End 
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ѭ 

 ה

 

 

ה  

ѭ ὔ  ᴦ  

(TFTѨᴬṛὓᾁ)  

ѭ ὔ  ὓ ᾁ 

(TFTѨᴬṛᴦ ) 

ḉֿב 

(1Bytes)  

ἷҦֿב 

(1Byte)  

Ẑᴹ 

(1Byte)  
ἷҦᴟᾎ 

CRCֿב 

(2Bytes)  

Ῠֿב 

(4Bytes)  

ḉֿב 

(1Bytes)  

ἷҦֿב 

(1Byte)  

Ẑᴹ 

(1Byte)  

Ӡ  ֿב/  

ᴥ  ֿב 

(1Bytes)  

CRCֿב 

(2Bytes)  

Ῠֿב 

(4Bytes)  

ḓ 

 

 שּׁ

Ԅ 
ὟїᾭḔ ᵅ Start  A4h nn 

ASCII + 

ӡỤ  
CRC End 

Ὗї CR ᵅ Start  A4h nn 

ASCII + 

ӡỤ + 

ԓḳ 

CRC End 

ᴨ╦ 

ᾭḔ  
Start  A5h 00  CRC End Start  A5h nn ӡỤ  CRC End 

Ԅ 

 ה

 

 

 שּׁ

ԅ  

Ԅ 

Start  A6h 00  CRC End Start  A6h nn ӡỤ  CRC End 

Ὗї CR ᵅ Start  A6h nn 

 ӡỤ + 

ԓḳ

εASCII+

GB2312ζ 

CRC End 

ᴨ╦ 

ԅ  
Start  A7h 00  CRC End Start  A7h nn ӡỤ  CRC End 

Ѩ 

ᴬ 

ṛ 

Ә 

≡ 

 ₅‬ Start  BEh   CRC End Start  BEh 00 
5Ah, or  

55h 
CRC End 

ⱱ ₅‬ Start  BFh   CRC End Start  BFh 

MCU 

Code(5) + 

Module 

Info. (42)  

ӡỤ  CRC End 

 

Ḧ 

ᾩ 

 

ḧῊ  Start  8Ch  

Y, M, D, H, 

M, S, W (7 

Bytes) 

CRC End Start  8Ch 00 ӡỤ  CRC End 

ᴨῊ  Start  8Dh   CRC End Start  8Dh 

Y, M, D, 

H, M, S, 

W (8) 

ӡỤ  CRC End 

ᾶ 

 

ᾩ 

 

Ῐ ᾭḔ 

Ὴ ῄῼ 
Start  92h nn  CRC End Start  92h nn ӡỤ  CRC End 

Ῐ ₩Ὁ 

Ὴ ῄῼ 
Start  93h nn  CRC End Start  93h nn ӡỤ  CRC End 

Ḷ 

Ḕ 

ᵷ 

ὔ 

ֹ 

Ἒ 9A Ὕҧ Start  CAh Reg  CRC End Start  CAh nn ӡỤ  CRC End 

ḧḷḕᵸ Start  CBh Reg  CRC End Start  CBh nn ӡỤ  CRC End 

֒ԄᾭὯ Start  CCh Data   CRC End Start  CCh nn ӡỤ  CRC End 

ᴨᾭὯ Start  CDh 00  CRC End Start  CDh Data  ӡỤ  CRC End 

ḷḕᵸᾭὯ

ז 1 
Start  CEh Reg  CRC End Start  CEh nn ӡỤ  CRC End 

ḷḕᵸᾭὯ

֟ 1 
Start  CFh Reg  CRC End Start  CFh nn ӡỤ  CRC End 
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Ӕּז UI_Editor ₩ẪїѮί ￼ ἆῗѮ― UARTѩᴭҽ Ῐ ᵘҧ LT7689 ѩᴭṜῊι

҃ Ὕҧ ẑᴺ Ὕҧᴠᾭ ᶹ іז 1 Ѧ Byte ￼ Ḋ εᶁḧѭ 0xAAζ 2 Ѧ Byte ￼ CRC

4Ѧ Byte ￼ ​ εᶁḧѭ 0x E4 0x 1B 0x 11 0x EEζιὝҧӡỤ⁪Ẫḅї χ 

 

8-4σUI_Editor ⁴ẩ -  ѨᴬṛὓᾁַײἷҦӠ  

ḉֿב ἷҦֿב Ẑᴹ ἷҦᴟᾎ CRCֿב Ῠֿב 

0xAA 

ε1 Byteζ 
1 Byte  1 Byte  n Bytes  2 Bytes 

0xE4 0x1B 0x11 0xEE 

ε4 Bytesζ 

 

ѩᴭṜᶈᾠֹѮί ￼ ἆῗѮ―ὝҧᵅҺ ẂҺᵠẔ 10 Ѧ Byte ӡỤιץὐ Ḋ Ὕҧ

ẑᴺ ӡỤ CRC ​ ι Ѧ Byte ῗ Ḋ ιⱡᵅῗҽᵻἍᾠֹ￼Ὕҧι ѕѦῗẑᴺι

ᵺѦҽᵻѩᴭṜἚ ‛￼ӡỤ ι ҋ ԈѦῗ CRC ιῳᵅῗ 4Ѧ Bytes ￼ ​ χ 

 

8-5σUI_Editor ⁴ẩ -  Ѩᴬṛ Ӡײַ  

ḉֿב ἷҦֿב Ẑᴹ  Ӡ  ֿב CRCֿב  Ῠ ֿב 

0xAA 

ε1 Byteζ 
1 Byte  

Ὕҧ 

(1 Byte)  

 

1Byte  

0x00χἚ Ḣ Ὕҧ 

0x01χѩᴭὝҧᴠᾭ  

0x02χјḕᶈ Ὕҧ 

0x03χὝҧ Flash ○֧ 

0x04χCRC ›⃰  

0x05χFlashᾭὯầẂ 

2 Bytes 

0xE4 0x1B  

0x11 0xEE 

ε4 Bytesζ 

 

ᶈѩᴭṜ ￼ӡỤ ‗ѧιẑᴺᶈ•ҎὝҧѼҦ јᵃ￼Ỵộιḅίҭ◌ט￼ 9Ch ὝҧԎẑᴺҦ

ᴺ 9Bh ὝҧԎẑᴺҦ ᶃ‰ ID ᴺ Ҙẙ BAh ὝҧԎẑᴺҦ ӿҘẙ Wav ᾘᾣ B8h Ὕҧ

ԎẑᴺҦ WAV ᴺ ᴨῊ 8Dh ὝҧԎẑᴺῶ 8 Ѧ Bytes Ҧ Ὴ ӡỤ ⱱ ₅‬ BFhὝҧԎẑ

ᴺῶ 47 Ѧ Bytes Ҧ ѩᴭṜӡỤ ᴠ UI_Editor ￼ѩᴭṜẔּזἐԛ  
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9. ᾩ ӠᴹјᶵӇ 

9.1  ᾩ Ӡᴹ 

LT7689 ԓ ￼Ὴ ӡᴺḅїᶃ 9-1Ἅ ιMCU ὐץ֫ ꜠ ᶹ￼◊כּ 32KHz ῢ כּ 2Ѧ

ԓ ￼ ֝Ὴ כּ ιTFTίֺᵸ ὐץ ᶹ 10MHz ῢ כּ 3 Ѧԓ PLLּכ ιԎѧῊ ӡᴺ

ᴵҨ יּ MCU ￼ PWM ֧ғּוεḅ PWM _M1ζιἆῗӔּז ᶹ 10MHz ῢ כּ εїᶃ 9-2

Ἅ ζ  

 

ᶂ 9-1σLT7689 ᾩ Ӡᴹ ῶᶂ 
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ᶂ 9-2σTFTὔֹᵷӓⱴᶸ 10MHz ᾿ ⸗  

 

 

MCU ￼ᶹ 32KHz ῢ ѭ꜠ ӗּכιᴵҨӐѭ RTCӔּזι Ὴ ᴵҨּז 120~1 50MHz

Ӑ ᴠ LT7689 MCU ԓ⁄ ⁪ѿἆῗẔּזἐԛ  

 

LT7689 ԓ ￼ TFTίֺᵸ⁞Ὧו ￼ ԓấ҃ 3Ѧ PLLּכ ιώӗ 3 Ὴ ӡᴺχ 

 

Â CPLL  χғּו CCLKώӗ MCU ὶᴭ BTEẬᾜ ᶃẬᾜ ᾰḔ DMA ẬᾜӔּז  

Â MPLL χғּוMCLK Ҩώӗ ԓ Ῐ ԓḕӔּז  

Â PPLL  χғּו PCLKώӗ LCDṜẆἜὼṪӐ ꞌ  

 

3Ѧ PLL ֧ ꞌ ῗּי TFTίֺᵸԓ 3 ꜠ ￼ PLLḷḕᵸ ḧιFOUTѭү ￼ PLL ֧

ꞌιԎԇẪѭχ 

FOUT = XI * αN / R βó OD 

XIῗԓ TFTίֺᵸ￼ῢ /Ὴ ӡᴺ Ԅι Ԅ ꞌ XI/R јṇ҈ 1MHzι Ӫѭ 1MHzιR

ῗ Ԅ ᵸ⅝ꞌӪεInput Divider Ratio ζιҟ҈ 2 ~ 31 ѳ ιOD ῗ ֧ ᵸ⅝ꞌӪεOutput 

Divider Ratio ζιᴵҨ ἄ 1 2ἆῗ 4ιN ῗ Feedback Divider Ratio of Loop ιԊ 9Ѧ bitsι

ᾭӪҟ҈ 2 ~ 511 ѳ  
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9-1σPLLḶḔᵷ Ḧα1β 

R[4:0]  
Input Divider 

Ratio αRβ 
N[8:0]  

Feedback Divider 
Ratio αNβ 

00010  2 000000010  2 

00011  3 000000011  3 

00101  4 000000101  4 

: 
: 
: 

: 
: 
: 

: 
: 
: 

: 
: 
: 

11101  29 111111101  509 

11110  30 111111110  510 

11111  31 111111111  511 

 

9-2σPLLḶḔᵷ Ḧα2β 

OD[1:0]  
Input Divider Ratio

αODβ 

00 1 

01 2 

10 3 

11 4 

 

 

ӕḅ XIῗ 10MHzιR[4:0] is 01010εҦ 10ζιN[8:0] is 100000000 εҦ 256ζι

OD[1:0] is 11 εҦ 4ζι ѱχ 

FOUT = 10MHz * α256 / 10 βó 4 = 64MHz  

LT7689 ￼ 3 Ὴ ӡᴺ ֱ֝ѭχ 

1. CCLK*2   > =   MCLK   >=   CCLK 

2. CCLK  >=   PCLK *1.5  

 

Ẃ TFTṜᴔᵬҺӘὯԎ TFT⸗ớᵓ ῳӓῘ ￼ Pixel ClockεPCLKζιᵼ℅ᴵҨӘὯԎ ∂

￼ PCLKḢἄḷḕᵸ ḧιᴣӘⱢі ￼ֱ֝ ḧ CCLKљ MCLK￼ ꞌ  
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ӘⱢ Panel ֫ ꞌᶽṇјᵃι⅛Ѧ PLL ֧εFOUTζ ḧјᵃιҨ 640*480 Panel ֫ ꞌѭӕι

ḅ‛ TFTṜᴔᵬấ PCLK = 20MHzιֱᴵҨ Ὅ MCLK = 40MHz ιCCLK = 40MHzι ѱ

ᴿ PLL ֧љḷḕᵸ ḧḅїχ 

PCLK  = XI *εN / Rζö OD           REG[05h]χ OD = 11b, R = 01010b  
= 10MHz * ε80 / 10ζö 4       REG[06h]χ N = 01010000b         
= 20MHz                         

MCLK   = XI *εN / Rζö OD          REG[07h]χ OD = 11b, R = 01010b  
= 10MHz * ε160 / 10 ζö 4      REG[08h]χ N = 10100000b            
= 40MHz                        

CCLK  = XI *εN / Rζö OD           REG[09h]χ OD = 11b, R = 01010b  
= 10MHz * ε160 / 10 ζö 4      REG[0Ah]χ N = 10100000b    
= 40MHz   

 

Ҩ 800*480 Panel ֫ ꞌѭӕιḅ‛ TFTṜᴔᵬấ ấ  PCLK = 25MHz, ֱᴵҨ Ὅ

MCLK = 50MHz, CCLK = 50MHz ι ѱᴿ PLL ֧љḷḕᵸ ḧḅїχ 

PCLK  = XI *εN / Rζö OD           REG[05h]χ OD = 11b, R = 01010b  
= 10MHz * ε100 / 10 ζö 4      REG[06h]χ N = 01100100b         
= 25MHz                         

MCLK   = XI *εN / Rζö OD          REG[07h]χ OD = 11b, R = 01010b  
= 10MHz * ε200 / 10 ζö 4      REG[08h]χ N = 11001000b            
= 50MHz                        

CCLK  = XI *εN / Rζö OD           REG[09h]χ OD = 11b, R = 01010b  
= 10MHz * ε200 / 10 ζö 4      REG[0Ah]χ N = 11001000b    
= 50MHz   

9-3σPLLḶḔᵷ Ḧ Ӕ 

ḶḔᵷ 640*480  800*480  

REG[05h], PPLLC1 11010100b  11010100b  

REG[06h], PPLLC2 01010000b  01100100b  

REG[07h], MPLLC1 11010100b  11010100b  

REG[08h], MPLLC2 10100000b  11001000b  

REG[09h], CPLLC1 11010100b  11010100b  

REG[0Ah], CPLLC2 10100000b  11001000b  

 

↕ổσ 

1. ḷḕᵸ R[4:0]￼Ӫọ ᶽ҈ḷḕᵸ OD[1:0]  

2. ẸṜẆ PCLK ∂ṇ҈ἆ ҈ 8MHz Ὴι ὶ ḧ R = 4ιOD = 2  
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9.2  ᶵӇ 

LT7689 ￼ᶶӈ‎◊ῶ 5ѦιԎѧԓấ￼ MCU ᴣ TFTίֺᵸ ῶᴿ Ầᵏᶶӈ◊כּ ￼ ᶹ ᶶ

ӈ Ԅ ҭᶶӈι  ꜟᶶӈ ᵙ ּכᴙә╜ᶶӈ ֱῗѭ MCU ⸗ῶ￼ᶶӈ₩ẪιԎ

Ӑ ᴠ LT7689 MCU ԓ⁄ ⁪ѿἆῗẔּזἐԛ  

 

ï ּכ◊ẦᵏᶶӈεPower on Reset ζ  

ï ᶹ ᶶӈ ԄӡᴺεExternal Reset Pinζ  

ï ҭᶶӈεSoftware Reset ζ  

ï ҪꜟᶶӈεWatchdog Timer Reset ζ  

ï ּכᴙә╜ᶶӈεProgrammable Voltage Detect Reset ζ  

 

9.2.1  ⸗╟ấᵎᶵӇ 

LT7689 ԓ￼ MCU ᴣ TFTίֺᵸῶᴿ ꜠ ◊כּ￼ PORεPower On Resetζּכ ιҺ

ғּו ѦѮט￼ӉӡᴺιᴵҨ RSTn#Ậ ֹ֧ᶹ כּ ‎ᵃℓᾯѦ Ẹ ◊כּ

ε3.3VζᵏטῊιԓ ᶶӈṄᵏטι ֹԓ ◊כּ ḧιѼṏῗ 256 Ѧῢ ꞌεOSCζῊ

ѳᵅ  

 

9.2.2  ᶸ ᶵӇӠᴹ 

LT7689 ῶ 2 Ѧᶹ ᶶӈ ԄӡᴺιRST1#ѭ TFTίֺᵸ￼ᶶӈӡᴺιRST2#ѭ MCU ￼ᶶӈ

ӡᴺιᶹ ᶶӈӡᴺ RST1#ᴵҨ LT7689 љᶹ ᵃℓιᶹ ᶶӈӡᴺọ ḧ Ṉ 256

Ѧῢ Ὴ εOSCζἑҺ Ἠ ιMCU ᶈẦḊ ḧ LT7689 ѳׁιẔ₅‬ꜛỗḷḕᵸ STSR￼

bit1 -  ṪӐ₩ẪꜛỗὝ ӈιҨ Ӡ LT7689 ׁᶴ҈ɒ⃰Ẃ ꜛỗ"  

 

 

ᶂ 9-3σᶵӇӠᴹ 

 

9.2.3  ҬᶵӇ 

ḅ‛MCUḾTFTίֺᵸ￼ḷḕᵸREG[00h] bit0 ֒Ԅ1ιLT7689ṄҺ ҭᶶӈεSoftware 

Resetζι ҭᶶӈᴱҺᶶӈ LT7689 ԓ ￼ꜛỗ ιԎҤḷḕᵸӪјҺ ẽᵠἆῗ ▐ ᶶ

ӈḢἄᵅ REG[00h] bit0 ѼҺ ט ▐ѭ 0  
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10.  ᾎὊј IO ὓᴬ 

10.1  ѭὔ MCU ὓᴬ 

ẸӔּז LT7689Ӑѭ TFTѩᴭṜίֺᵸῊιḜљѮί MCU ӡ￼₩Ẫṏῗ Uart ὶᴭι

ԋ￼ ᴵҨᴠ LT7689ѩᴭṜẔּזἐԛιѸ״ᴁṀӌ￼ѩᴭṜẦᴧ ҭѼῗּי   USB

Uart ὶᴭ‎ ιUSBὶᴭֱᴵҨּז‎ӮMCU ẑ῭ᾺἆῗѩᴭṜі SPI Flashԓḳ￼

῭Ὰι ҈ LT7689ԓ MCU ẑ￼ẦᴧιѸ״ᴁṀӌѼώӗḢᾯ￼Ầᴧעᶫἆ♪ẹṪԏ  

 

 

ᶂ 10-1σјѭὔ MCU ײַ Ӡ⁴ẩ 

 

10.2  MCU ײַ IO ὓᴬ 

LT7689 ￼ MCU ₩ᶒ ώӗ ᶺ IO ὶᴭιḅїᶃṫᴁ ιץὐ 2 Ѧ₩Ὁ Ԅὶᴭι4 ѦѧᾸӡ

ᴺ Ԅὶᴭι3 Ѧ PWM ӡᴺ ֧ι Ҏὶᴭּיԓ MCU ￼ḷḕᵸ‎ ḧιѼ ᴵҨӐѭ῞

GPIOӔּז Ӑᴵᴠ LT7689 MCU ԓ⁄ ⁪ѿἆῗẔּזἐԛ  

 

 

ᶂ 10-2σLT7689 Ԓ MCU ⁴ᶑὔַֹײ IO ὓᴬ  
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10.3  TFTὔֹᵷַײ IO ὓᴬ 

ᶈ TFTίֺᵸԓѼώӗ Ҏ GPIOὶᴭιіᶃṫᴁ ιI ҨӐѭ MCU ὶᴭ￼ảӄι Ẃ Ҏ GPIO

ὶᴭ ῗљԎҤίֺӡᴺԊҕ ӈι ᴠ ї 10-1Ἅ ιᴱῶᶈ Ҏίֺӡᴺ ₿Ὴἑ Ӕ

זּ  

 

10-1σGPIO ὓᴬјԍңὔֹӠᴹԉҔ Ӈ 

GPIO ὓᴬ ԉҔӠᴹ 

GPIOC[7] TFT_PWM[0]  

GPIOC[4:0], { SFCS1#, SFCS0#, SFDI, SFDO, SFCLK } 

GPIOD[7:6],  { PD[18], PD[2] }  

 

Ҏ GPIO ὶᴭῗ ḧѭ ֧ἆῗ ԄιҨᴣ ֧ᾭὯἆῗ ᴨ ԄᾭὯ￼ TFTίֺᵸḷḕᵸѭ

REG[F0-F6h]ι ᴠ 11 ḷḕᵸ ῎  
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10.4  TFTὔֹᵷַײ PWM ὓᴬ 

TFTίֺᵸԓѼԓấ PWM ו ιẊћώӗ 2Ѧ PWM ֧χTFT_PWM [0] TFT_PWM [1] TFT

ίֺᵸԓ ᵍῶ 2 Ѧ 16bits ￼ ᾭᵸ Timer -0 ᵙ Timer -1ιԎטӐԋ TFT_PWM ￼ ֧ꜛ

ỗ Ҩ TFT_PWM [0] ѭӕιᶈӔּׁזọ Ӿ Timer -0 ᾭḷḕ εнREG[8Ah-8Bh]ιTCNTB0ζ

ᴣ Timer -0 ᾭ⅝ ḷḕᵸεREG[88h -89h]ιTCMPB0]ζιᵏט PWM ו ᵅιTimer -0 ᾭ

ᵸҺӾז TCNTB0￼ӪιẊӘⱢ PWM Clock ￼ ḧ ꞌẦḊїᾭιẸ Timer -0 ᾭᵸїᾭ￼

Ӫ ҈ TCMPB0ḷḕᵸ￼ӪῊ PWM ṏҺטӐιѼṏῗ TFT_PWM [0] ḅ‛ᴝ ѭ 0ṏ ỗѭ 1ι

Timer -0 ᾭᵸӘⱡҺ їᾭιẸ Timer -0 їᾭ ҈ 0ῊҺғּוѧᾸιTFT_PWM [0] ᵻ

ֹᴝ ￼֝ӈ 0ιᵃῊҺ זט ḷḕᵸ TCNTB0￼Ӫι ṏῗҦ ѦḢᾯ￼ PWM ᵕῼ  

 

 

ᶂ 10-3σTFT_PWM ↓Ẻᶂ 

 

ӐᴵҨ҃טҨіיּ ιTFT_PWM [0] ￼ Duty ֘ḧ҈⅝ ḷḕᵸεREG[88h -89h], TCMPB0]ζι

ӕḅỳ יּ TFT_PWM [0] ғּו Ѧ ӆ DC֝ӈ￼ּכᴙιẸ TFT_PWM [0] ִḊ ḧѭ 0ιỳ

ғּו￼ ᾦּכᴙ ι ѱ TCMPB0 Ӫṏ ᶽ ♇ψẸ TFT_PWM [0] ִḊ ḧѭ 1ιỳ ғ

￼וּ ᾦּכᴙ ι ѱ TCMPB0Ӫṏ ṇ ♇  

 

├Ỵ￼ῗ REG[86h]εPCFGRζ￼ זט ו ọ ẦᵏιTimer -0 ҈ 0ἑҺ ט ḷḕᵸ

TCNTB0￼Ӫιᵼ℅ḅ‛ᶈ Timer -0 ҈ 0 ѳׁ MCU ᴪ῭ TCNTB0ἆῗ TCMPB0￼Ӫιṏᴵ

Ҩғּוјᵃ Duty ỗט￼ PWM └ᶚ  
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10.4.1  TFT_PWM ᾩẐΎ╟ 

TFT_PWM ￼ ᾭᵸῊẑ‎ CCLK Timer -0 ᵙ Timer -1 ￼Ὴẑᶢ ḷḕᵸיּ PSCLR

εREG[84h]ζ֘ḧχ 

 

ᾩẐᶡ  = CCLK / αPrescaler + 1 β 

 

ֹ Timer ￼ Clock Ԝּיᴿ ￼ ḷḕᵸεREG[85h]ζ֘ḧι⅛Ѧ ᾭᵸ￼ ᵸᴵҨғּו

4 јᵃ￼ Ὅχ1 1/2 1/4 1/8 ӕḅ ḷḕᵸ REG[85h] bit[5:4] = 10b ιֱ Timer -

0￼ ᾭ Clock = Ὴẑᶢ  / 4ι ᴠ ᵅ ḷḕᵸ REG[84h] љ REG[85h] ￼ ῎  

 

 

10.4.2  TFT_PWM ֦Ӡᴹ 

TFT_PWM ҃ └ѳᶹѼᴵҨ ḧᶁḧ￼ Ẉιḅ‛ῗכẈἆӉּכּ TFT_PWM [0]ι Ӿ ԋ

ט ו ιḷḕᵸ REG[86h]εPCFGRζ￼ bit1 = 0 ιᴣӯ₿ Timer -0 ᾭιḷḕᵸ REG[86h]

εPCFGRζ￼ bit0 = 0 ιḅ‛ Timer -0 < TCMP0 ֱ ֧Ӫѭ ‛Ẉιḅכּ Timer -0 > TCMP0ι

ֱ ֧ӪѭӉּכẈεӬ ᴦ ӈ ԋ ζ TFT_PWM [0] ￼ ֧ᴵҨ יּ PCFG bit2 ḧ ֧Ӫ

ᴦ  

 

℅ᶹιTFT_PWM [0] ᵙ TFT_PWM [1] ῗԊҕ￼ ֧ ӈιḜᴵҨӮѭԎҤּז Ӕּזι ᴠ ḷḕ

ᵸ REG[85h]εPMUXRζbit[3:0] ￼ ῎  

 

10-2σḶḔᵷ REG[85h]  ᾭ 

Bit     ᾭ 

3-2 

TFT_PWM ה [1] ḦαTFT_PWM [1]  Function Control β 

0xbχTFT_PWM [1]  ֧ ῁‰εScan FIFO pop

ἆῗԓḕḕᴨ ᶀζ  

10bχTFT_PWM [1]  ֧PWM ᾭᵸ 1￼└ẻἆῗPWM

ᾭᵸ 0￼ᴦ └ẻεdead zone Ӕ ζ  

11bχTFT_PWM [1] ֧ Oscillator ῢ ꞌεOSCζ  

1-0 

TFT_PWM ה [0] ḦαTFT_PWM [0]  Function Control β 

0xbχTFT_PWM [0]  ѭ GPIO-C[7]  

10bχTFT_PWM [0]  ֧ PWM ᾭᵸ 0  

11bχTFT_PWM [0]  ֧ ꞌ  

 

TFT_PWM [0] ᵙ TFT_PWM [1] ѼᴵҨ ἄҊ ֧ι℅ừ֙ї TFT_PWM [1] ֧ῗ

TFT_PWM [0] ￼ ḧљίֺιᴱῗḜῗ TFT_PWM [0] ￼ᴦᵇ ֧ꜛỗχ 
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ᶂ 10-4σTFT_PWM [0] ᵘ TFT_PWM [1] ҉ ֦ 

 

ᶈ•ҎẔּזіѭ҃ ԁ TFT_PWM [0] ᵙ TFT_PWM [1] ᵃῊ ỗι ἄּכ╙ ᶽẬ ￼ẇἣι

LT7689 ώӗ҃ Ὴẑίֺιת Ầ TFT_PWM [0] ᵙ TFT_PWM [1] ᵃῊ ỗῊ ι ת יּ⁪

ḷḕᵸ REG[87h] εDZ_LENGTHζ‎ ḧχ 

 

 

 

ᶂ 10-5σTFT_PWM [0] ᵘ TFT_PWM [1] ҉  ᾩẐשאּײַ֦
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10.5  ᾶ ẻַײᾎὊ―ẩ 

LT7689 ￼ TFTίֺᵸᾟὙᴅ 256 65K 262K ᴣ 16.7M εԅẼζιԎᴉּז￼ԓ

ḕᾭὯḅїχ 

Â 1bpp    χᴅ ε1bit/ ӵ ζ  

Â 8bpp    χẼ RGB 3:3:2ε1 byte/ ӵ ζ  

Â 16bpp   χẼ RGB 5:6:5ε2bytes/ ӵ ζ  

Â 18bpp   χẼ RGB 6:6:6ε3bytes/ ӵ ἆῗ 4bytes/ ӵ ζ  

 

ҨїṄѯӕӘ 8bits 16bits ᾭὯιᶈῘ ẼεRGBζјᵃẼẙї￼ᾭὯὴ֯⁪Ẫ  

 

10.5.1  їᵌ═ᴿӇαOpacity βַײ ẻᾎὊαRGBβ 

10 -3σ8bits ε1bpp ᴄ ⁴ẩ 

Order  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

1 P7 P6 P5 P4 P3 P2 P1 P0 

2 P15 P14 P13 P12 P11 P10 P9 P8 

3 P23 P22 P21 P20 P19 P18 P17 P16 

4 P31 P30 P29 P28 P27 P26 P25 P24 

5 P39 P38 P37 P36 P35 P34 P33 P32 

6 P47 P46 P45 P44 P43 P42 P41 P40 

 

10-4σ8bits ε8bpp ⁴ẩαRGB 3:3:2β 

Order  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

1 R0
7 R0

6 R0
5 G0

7 G0
6 G0

5 B0
7 B0

6 

2 R1
7 R1

6 R1
5 G1

7 G1
6 G1

5 B1
7 B1

6 

3 R2
7 R2

6 R2
5 G2

7 G2
6 G2

5 B2
7 B2

6 

4 R3
7 R3

6 R3
5 G3

7 G3
6 G3

5 B3
7 B3

6 

5 R4
7 R4

6 R4
5 G4

7 G4
6 G4

5 B4
7 B4

6 

6 R5
7 R5

6 R5
5 G5

7 G5
6 G5

5 B5
7 B5

6 

 

10-5σ8bits ε16bpp ⁴ẩαRGB 5:6:5β 

Order  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

1 G0
4 G0

3 G0
2 B0

7 B0
6 B0

5 B0
4 B0

3 

2 R0
7 R0

6 R0
5 R0

4 R0
3 G0

7 G0
6 G0

5 

3 G1
4 G1

3 G1
2 B1

7 B1
6 B1

5 B1
4 B1

3 

4 R1
7 R1

6 R1
5 R1

4 R1
3 G1

7 G1
6 G1

5 

5 G2
4 G2

3 G2
2 B2

7 B2
6 B2

5 B2
4 B2

3 

6 R2
7 R2

6 R2
5 R2

4 R2
3 G2

7 G2
6 G2

5 
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10-6σ8bits MCU ε24bpp ⁴ẩαRGB 8:8:8β 

Order  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

1 B0
7 B0

6 B0
5 B0

4 B0
3 B0

2 B0
1 B0

0 

2 G0
7 G0

6 G0
5 G0

4 G0
3 G0

2 G0
1 G0

0 

3 R0
7 R0

6 R0
5 R0

4 R0
3 R0

2 R0
1 R0

0 

4 B1
7 B1

6 B1
5 B1

4 B1
3 B1

2 B1
1 B1

0 

5 G1
7 G1

6 G1
5 G1

4 G1
3 G1

2 G1
1 G1

0 

6 R1
7 R1

6 R1
5 R1

4 R1
3 R1

2 R1
1 R1

0 

 

10-7σ16bits ε1bpp ᴄ ⁴ẩ-1 

Order  Bit15  Bit14  Bit13  Bit12  Bit11  Bit10  Bit9  Bit8  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

1 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  P7 P6 P5 P4 P3 P2 P1 P0 

2 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  P15 P14 P13 P12 P11 P10 P9 P8 

3 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  P23 P22 P21 P20 P19 P18 P17 P16 

4 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  P31 P30 P29 P28 P27 P26 P25 P24 

5 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  P39 P38 P37 P36 P35 P34 P33 P32 

6 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  P47 P46 P45 P44 P43 P42 P41 P40 

 

10-8σ16bits ε1bpp ᴄ ⁴ẩ-2 

Order  Bit15  Bit14  Bit13  Bit12  Bit11  Bit10  Bit9  Bit8  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

1 P15 P14 P13 P12 P11 P10 P9 P8 P7 P6 P5 P4 P3 P2 P1 P0 

2 P31 P30 P29 P28 P27 P26 P25 P24 P23 P22 P21 P20 P19 P18 P17 P16 

3 P47 P46 P45 P44 P43 P42 P41 P40 P39 P38 P37 P36 P35 P34 P33 P32 

4 P63 P62 P61 P60 P59 P58 P57 P56 P55 P54 P53 P52 P51 P50 P49 P48 

5 P79 P78 P77 P76 P75 P74 P73 P72 P71 P70 P69 P68 P67 P66 P65 P64 

6 P95 P94 P93 P92 P91 P90 P89 P88 P87 P86 P85 P84 P83 P82 P81 P80 

 

10-9σ16bits ε8bpp ⁴ẩ-1αRGB 3:3:2β 

Order  Bit15  Bit14  Bit13  Bit12  Bit11  Bit10  Bit9  Bit8  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

1 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  R0
7 R0

6 R0
5 G0

7 G0
6 G0

5 B0
7 B0

6 

2 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  R1
7 R1

6 R1
5 G1

7 G1
6 G1

5 B1
7 B1

6 

3 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  R2
7 R2

6 R2
5 G2

7 G2
6 G2

5 B2
7 B2

6 

4 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  R3
7 R3

6 R3
5 G3

7 G3
6 G3

5 B3
7 B3

6 

5 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  R4
7 R4

6 R4
5 G4

7 G4
6 G4

5 B4
7 B4

6 

6 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  R5
7 R5

6 R5
5 G5

7 G5
6 G5

5 B5
7 B5

6 
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10-10σ16bits ε8bpp ⁴ẩ-2αRGB 3:3:2β 

Order  Bit15  Bit14  Bit13  Bit12  Bit11  Bit10  Bit9  Bit8  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

1 R1
7 R1

6 R1
5 G1

7 G1
6 G1

5 B1
7 B1

6 R0
7 R0

6 R0
5 G0

7 G0
6 G0

5 B0
7 B0

6 

2 R3
7 R3

6 R3
5 G3

7 G3
6 G3

5 B3
7 B3

6 R2
7 R2

6 R2
5 G2

7 G2
6 G2

5 B2
7 B2

6 

3 R5
7 R5

6 R5
5 G5

7 G5
6 G5

5 B5
7 B5

6 R4
7 R4

6 R4
5 G4

7 G4
6 G4

5 B4
7 B4

6 

4 R7
7 R7

6 R7
5 G7

7 G7
6 G7

5 B7
7 B7

6 R6
7 R6

6 R6
5 G6

7 G6
6 G6

5 B6
7 B6

6 

5 R9
7 R9

6 R9
5 G9

7 G9
6 G9

5 B9
7 B9

6 R8
7 R8

6 R8
5 G8

7 G8
6 G8

5 B8
7 B8

6 

6 R11
7 R11

6 R11
5 G11

7 G11
6 G11

5 B11
7 B11

6 R10
7 R10

6 R10
5 G10

7 G10
6 G10

5 B10
7 B10

6 

ώ χ℅ Ἅώֹ￼₩Ẫ-1љ₩Ẫ-2ῗּיḷḕᵸ REG[02h] ￼ bit[7:6]  ‎֘ḧι ᴠ ḷḕᵸ

῎  

 

10-11σ16bits ε16bpp ⁴ẩαRGB 5:6:5β 

Order  Bit15  Bit14  Bit13  Bit12  Bit11  Bit10  Bit9  Bit8  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

1 R0
7 R0

6 R0
5 R0

4 R0
3 G0

7 G0
6 G0

5 G0
4 G0

3 G0
2 B0

7 B0
6 B0

5 B0
4 B0

3 

2 R1
7 R1

6 R1
5 R1

4 R1
3 G1

7 G1
6 G1

5 G1
4 G1

3 G1
2 B1

7 B1
6 B1

5 B1
4 B1

3 

3 R2
7 R2

6 R2
5 R2

4 R2
3 G2

7 G2
6 G2

5 G2
4 G2

3 G2
2 B2

7 B2
6 B2

5 B2
4 B2

3 

4 R3
7 R3

6 R3
5 R3

4 R3
3 G3

7 G3
6 G3

5 G3
4 G3

3 G3
2 B3

7 B3
6 B3

5 B3
4 B3

3 

5 R4
7 R4

6 R4
5 R4

4 R4
3 G4

7 G4
6 G4

5 G4
4 G4

3 G4
2 B4

7 B4
6 B4

5 B4
4 B4

3 

6 R5
7 R5

6 R5
5 R5

4 R5
3 G5

7 G5
6 G5

5 G5
4 G5

3 G5
2 B5

7 B5
6 B5

5 B5
4 B5

3 

 

10-12σ16bits MCU ε24bpp ⁴ẩ-1αRGB 8:8:8β 

Order  Bit15  Bit14  Bit13  Bit12  Bit11  Bit10  Bit9  Bit8  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

1 G0
7 G0

6 G0
5 G0

4 G0
3 G0

2 G0
1 G0

0 B0
7 B0

6 B0
5 B0

4 B0
3 B0

2 B0
1 B0

0 

2 B1
7 B1

6 B1
5 B1

4 B1
3 B1

2 B1
1 B1

0 R0
7 R0

6 R0
5 R0

4 R0
3 R0

2 R0
1 R0

0 

3 R1
7 R1

6 R1
5 R1

4 R1
3 R1

2 R1
1 R1

0 G1
7 G1

6 G1
5 G1

4 G1
3 G1

2 G1
1 G1

0 

4 G2
7 G2

6 G2
5 G2

4 G2
3 G2

2 G2
1 G2

0 B2
7 B2

6 B2
5 B2

4 B2
3 B2

2 B2
1 B2

0 

5 B3
7 B3

6 B3
5 B3

4 B3
3 B3

2 B3
1 B3

0 R2
7 R2

6 R2
5 R2

4 R2
3 R2

2 R2
1 R2

0 

6 R3
7 R3

6 R3
5 R3

4 R3
3 R3

2 R3
1 R3

0 G3
7 G3

6 G3
5 G3

4 G3
3 G3

2 G3
1 G3

0 

 

10-13σ16bits MCU ε24bpp ⁴ẩ-2αRGB 8:8:8β 

Order  Bit15  Bit14  Bit13  Bit12  Bit11  Bit10  Bit9  Bit8  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

1 G0
7 G0

6 G0
5 G0

4 G0
3 G0

2 G0
1 G0

0 B0
7 B0

6 B0
5 B0

4 B0
3 B0

2 B0
1 B0

0 

2 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  R0
7 R0

6 R0
5 R0

4 R0
3 R0

2 R0
1 R0

0 

3 G1
7 G1

6 G1
5 G1

4 G1
3 G1

2 G1
1 G1

0 B1
7 B1

6 B1
5 B1

4 B1
3 B1

2 B1
1 B1

0 

4 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  R1
7 R1

6 R1
5 R1

4 R1
3 R1

2 R1
1 R1

0 

5 G2
7 G2

6 G2
5 G2

4 G2
3 G2

2 G2
1 G2

0 B2
7 B2

6 B2
5 B2

4 B2
3 B2

2 B2
1 B2

0 

6 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  R2
7 R2

6 R2
5 R2

4 R2
3 R2

2 R2
1 R2

0 
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10.5.2  ɜ ї ᾭẘαOpacity βַײ ẻᾎὊαaRGBβ 

LT7689 ӹ ԓấ ιӔּז ᴵҨҡԓấ￼ 4096 ѧᴵ Ὅԏῶј ῎Ṟớ￼ 64 ѭṸ

ῺῘ ￼ ιẔּזᶈ OSD On Screen Display ו￼ іιẊћӔּז Ậ￼ΆẪӔּזιԎ

ѧaӪ ￼ῗḾ⅝Ӫ  

 

10-14σ8bits ε8bpp ⁴ẩαaIndex 2:6 β 

Order  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

1 a1
3 a1

2 Index color of pixel 0  

2 a3
3 a3

2 Index color of pixel 1  

3 a5
3 a5

2 Index color of pixel 2  

4 a7
3 a7

2 Index color of pixel 3  

5 a9
3 a9

2 Index color of pixel 4  

6 a11
3 a11

2 Index color of pixel 5  

ax
3 ax

2χ0Ą100%ι1Ą20/32ι2Ą11/32ι3Ą0 

 

10-15σ8bits ε16bpp ⁴ẩαaRGB 4:4:4:4β 

Order  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

1 G0
7 G0

6 G0
5 G0

4 B0
7 B0

6 B0
5 B0

4 

2 a0
3 a0

2 a0
1 a0

0 R0
7 R0

6 R0
5 R0

4 

3 G1
7 G1

6 G1
5 G1

4 B1
7 B1

6 B1
5 B1

4 

4 a1
3 a1

2 a1
1 a1

0 R1
7 R1

6 R1
5 R1

4 

5 G2
7 G2

6 G2
5 G2

4 B2
7 B2

6 B2
5 B2

4 

6 a2
3 a2

2 a2
1 a2

0 R2
7 R2

6 R2
5 R2

4 

ax
3 ax

2 ax
1 ax

0χ 0Ą100%ι1Ą30/32ι2Ą28/32ι3Ą26/32ι

4Ą24/32ιɚ1ɚι12Ą8/32ι13Ą6/32ι14Ą4/32ι15Ą0. 

 

10-16σ16bits εIndex ⁴ẩαaIndex 2:6 β 

Order  Bit15  Bit14  Bit13  Bit12  Bit11  Bit10  Bit9  Bit8  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

1 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  a0
3 a0

2 Index color of pixel 0  

2 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  a1
3 a1

2 Index color of pixel 1  

3 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  a2
3 a2

2 Index color of pixel 2  

4 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  a3
3 a3

2 Index color of pixel 3  

5 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  a4
3 a4

2 Index color of pixel 4  

6 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  a5
3 a5

2 Index color of pixel 5  

ax
3 ax

2χ0Ą0ι1Ą11/32ι2Ą20/32ι3Ą100% 

 

 

  



LT7689                                            Uart TFT Ѩᴬṛὔֹ ○ 

© Levetop Semiconductor Co., Ltd. Page -50- 

LT7689_DS_CH / V2.5 

10-17σ16bits ε12bpp ⁴ẩαaRGB 4:4:4:4β 

Order  Bit15  Bit14  Bit13  Bit12  Bit11  Bit10  Bit9  Bit8  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

1 a0
3 a0

2 a0
1 a0

0 R0
7 R0

6 R0
5 R0

4 G0
7 G0

6 G0
5 G0

4 B0
7 B0

6 B0
5 B0

4 

2 a1
3 a1

2 a1
1 a1

0 R1
7 R1

6 R1
5 R1

4 G1
7 G1

6 G1
5 G1

4 B1
7 B1

6 B1
5 B1

4 

3 a2
3 a2

2 a2
1 a2

0 R2
7 R2

6 R2
5 R2

4 G2
7 G2

6 G2
5 G2

4 B2
7 B2

6 B2
5 B2

4 

4 a3
3 a3

2 a3
1 a3

0 R3
7 R3

6 R3
5 R3

4 G3
7 G3

6 G3
5 G3

4 B3
7 B3

6 B3
5 B3

4 

5 a4
3 a4

2 a4
1 a4

0 R4
7 R4

6 R4
5 R4

4 G4
7 G4

6 G4
5 G4

4 B4
7 B4

6 B4
5 B4

4 

6 a5
3 a5

2 a5
1 a5

0 R5
7 R5

6 R5
5 R5

4 G5
7 G5

6 G5
5 G5

4 B5
7 B5

6 B5
5 B5

4 

ax
3 ax

2 ax
1 ax

0χ0Ą0ι1Ą2/32ι2Ą4/32ι3Ą6/32ι4Ą8/32ιɚɚι12Ą24/32ι13Ą26/32ι14Ą28/32ι15Ą100%. 
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11.  ᾶ ԒḔ 

LT7689 ԓấῘ ԓḕεDisplay RAM ζιMCU ὝҧṄῘ ￼ᾭὯḕֹԓ Ῐ ԓḕιLT7689 ԓ

ҺјᾸ￼ ᴨῘ ԓḕ￼Ῐ ᾭὯ ֹ TFT ᵸιט TFTṜ ᵒאᶃӵּנ Ῐ ԓḕḳ ￼ᶽ

ṇљἍᾟὙ￼֫ ꞌᴣᶃṖᾭ ῶԋιLT7689 ἍᾟὙ￼Ῐ ԓḕḳ ѭ 128Mbits ιἍᾟὙ￼Ῐ ԓḕ

ḳ ֫ ꞌᴣᶃṖᾭ ḅї Ἅ χ 

 

11-1σLT7689 ᶙᴹјᾶ ԒḔḲ ḽ▓  

ᶙ  M ᾶ ԒḔḲ  
֪ ♆ 

(Max.)  

 ẻ 

(Max.)  

ᶂṕᾎָא 

(@Max Color)  

LT7689 128Mb  

1280*1024 16.7M  4 

1024*600 16.7M  9 

800*480 16.7M  14 

1280*1024 65K  6 

1024*600 65K  13 

800*480 65K  21 

 

LT7689 ԓấ￼Ῐ ԓḕῗ ￼ SDRAMεSynchronoue Dynamic Random Acess 

Memory ζιᶈ MCU ḕᴨῘ ԓḕѳׁιMCU ọ ⁞ὯӔּז￼Ῐ ԓḕᴞ ḧ ԋ￼ḷḕᵸӮִḊ

ιק ḧ￼ℓ ḅї: 

Â ḧḷḕᵸ REG[E0h]ιREG[E0h] ῗּז‎ḧѲӔּז￼Ῐ ԓḕẻẪιԎ ḧӪọ ӘⱢ ḧ

ḧι ԁ֧אῘ ầẂᴣᶃӵ ҁ ᴠⱢ 19 19-6￼  

Â ḧḷḕᵸ REG[E1h] REG[E2h] REG[E3H]ιץὐ ḧ CASả ֻᾺ ι‰֝￼ SDRAM

ֻᾺ Ὴ ѭ 64msιԎ ḧӪấ ӘⱢ ḧ ḧι ᴠⱢ 19 19-7￼  

Â ḧḷḕᵸ REG[E4h] bit0 ѭ 1ιẦḊῘ ԓḕִḊקᶴת  

Â ᴨḷḕᵸ REG[E4h] bit0ιḅ‛ᴪἄ 1ᴏ ִḊקḢἄ  

 

Ὕ σḅ‛Ӕּז Ḿ LT7689 זּ  Ầᴧ₩ẪῊιᾟὙ￼Ῐ ֫ ꞌῳ ᴵ ֹ 1280*1024 ιḅ‛Ḿ

LT7689 ѩᴭṜẦᴧ₩Ẫιֱᴩזּ ҈ѩᴭṜіїӈ  ҭ￼ ו ιᾟὙ￼Ῐ ֫ ꞌῳ ѭ

1024*600  
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11.1  ᾶ ԒḔַײᾎὊ ῶ 

ӴḕᶈῘ ԓḕ￼ᶃӵᾭὯҺӘὯјᵃ￼Ẽẙε1bpp 8bpp 16bpp ζιҨјᵃ￼ὴ֯⁪Ẫḕ

ᾣ ᵼ℅ MCU ᶈ֒ԄᶃӵᾭὯῊ ӘὯ Ҏ⁪Ẫ֒Ԅιї֯ ⁪ῗ 8/16/24bpp ￼ RGBᾭὯ

ὴ֯⁪Ẫχ 

 

11.1.1  8bpp ᾶ ᾎὊαRGB 3:3:2β 

11-2σ8bpp ᾶ ᾎὊαRGB 3:3:2β 

Addr  Bit15  Bit14  Bit13  Bit12  Bit11  Bit10  Bit9  Bit8  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

0000h  R1
7 R1

6 R1
5 G1

7 G1
6 G1

5 B1
7 B1

6 R0
7 R0

6 R0
5 G0

7 G0
6 G0

5 B0
7 B0

6 

0002h  R3
7 R3

6 R3
5 G3

7 G3
6 G3

5 B3
7 B3

6 R2
7 R2

6 R2
5 G2

7 G2
6 G2

5 B2
7 B2

6 

0004h  R5
7 R5

6 R5
5 G5

7 G5
6 G5

5 B5
7 B5

6 R4
7 R4

6 R4
5 G4

7 G4
6 G4

5 B4
7 B4

6 

0006h  R7
7 R7

6 R7
5 G7

7 G7
6 G7

5 B7
7 B7

6 R6
7 R6

6 R6
5 G6

7 G6
6 G6

5 B6
7 B6

6 

0008h  R9
7 R9

6 R9
5 G9

7 G9
6 G9

5 B9
7 B9

6 R8
7 R8

6 R8
5 G8

7 G8
6 G8

5 B8
7 B8

6 

000Ah  R11
7 R11

6 R11
5 G11

7 G11
6 G11

5 B11
7 B11

6 R10
7 R10

6 R10
5 G10

7 G10
6 G10

5 B10
7 B10

6 

 

11.1.2  16bpp ᾶ ᾎὊαRGB 5:6:5β 

11-3σ16bpp ᾶ ᾎὊαRGB 5:6:5β 

Addr  Bit15  Bit14  Bit13  Bit12  Bit11  Bit10  Bit9  Bit8  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

0000h  R0
7 R0

6 R0
5 R0

4 R0
3 G0

7 G0
6 G0

5 G0
4 G0

3 G0
2 B0

7 B0
6 B0

5 B0
4 B0

3 

0002h  R1
7 R1

6 R1
5 R1

4 R1
3 G1

7 G1
6 G1

5 G1
4 G1

3 G1
2 B1

7 B1
6 B1

5 B1
4 B1

3 

0004h  R2
7 R2

6 R2
5 R2

4 R2
3 G2

7 G2
6 G2

5 G2
4 G2

3 G2
2 B2

7 B2
6 B2

5 B2
4 B2

3 

0006h  R3
7 R3

6 R3
5 R3

4 R3
3 G3

7 G3
6 G3

5 G3
4 G3

3 G3
2 B3

7 B3
6 B3

5 B3
4 B3

3 

0008h  R4
7 R4

6 R4
5 R4

4 R4
3 G4

7 G4
6 G4

5 G4
4 G4

3 G4
2 B4

7 B4
6 B4

5 B4
4 B4

3 

000Ah  R5
7 R5

6 R5
5 R5

4 R5
3 G5

7 G5
6 G5

5 G5
4 G5

3 G5
2 B5

7 B5
6 B5

5 B5
4 B5

3 

 

11.1.3  24bpp ᾶ ᾎὊαRGB 8:8:8β 

11-4σ24bpp ᾶ ᾎὊαRGB 8:8:8β 

Addr  Bit15  Bit14  Bit13  Bit12  Bit11  Bit10  Bit9  Bit8  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

0000h  G0
7 G0

6 G0
5 G0

4 G0
3 G0

2 G0
1 G0

0 B0
7 B0

6 B0
5 B0

4 B0
3 B0

2 B0
1 B0

0 

0002h  B1
7 B1

6 B1
5 B1

4 B1
3 B1

2 B1
1 B1

0 R0
7 R0

6 R0
5 R0

4 R0
3 R0

2 R0
1 R0

0 

0004h  R1
7 R1

6 R1
5 R1

4 R1
3 R1

2 R1
1 R1

0 G1
7 G1

6 G1
5 G1

4 G1
3 G1

2 G1
1 G1

0 

0006h  G2
7 G2

6 G2
5 G2

4 G2
3 G2

2 G2
1 G2

0 B2
7 B2

6 B2
5 B2

4 B2
3 B2

2 B2
1 B2

0 

0008h  B3
7 B3

6 B3
5 B3

4 B3
3 B3

2 B3
1 B3

0 R2
7 R2

6 R2
5 R2

4 R2
3 R2

2 R2
1 R2

0 

000Ah  R3
7 R3

6 R3
5 R3

4 R3
3 R3

2 R3
1 R3

0 G3
7 G3

6 G3
5 G3

4 G3
3 G3

2 G3
1 G3

0 
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11.1.4  Index ᵌї ᾭẘᾶ ᾎὊαaRGB 2:2:2:2β 

11-5σIndex ᵌї ᾭẘᾶ ᾎὊαaRGB 2:2:2:2β 

Addr  Bit15  Bit14  Bit13  Bit12  Bit11  Bit10  Bit9  Bit8  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

0000h  a1
3 a1

2 Index color of pixel 1  a0
3 a0

2 Index color of pixel 0  

0002h  a3
3 a3

2 Index color of pixel 3  a2
3 a2

2 Index color of pixel 2  

0004h  a5
3 a5

2 Index color of pixel 5  a4
3 a4

2 Index color of pixel 4  

0006h  a7
3 a7

2 Index color of pixel 7  a6
3 a6

2 Index color of pixel 6  

0008h  a9
3 a9

2 Index color of pixel 9  a8
3 a8

2 Index color of pixel 8  

000Ah  a11
3 a11

2 Index color of pixel 11  a10
3 a10

2 Index color of pixel 10  

ax
3 ax

2χ0Ą0ι1Ą11/32ι2Ą20/32ι3Ą100% 

 

11.1.5  12bpp ᵌї ᾭẘᾶ ᾎὊαaRGB 4:4:4:4β 

11-6σ12bpp ᵌї ᾭẘᾶ ᾎὊαaRGB 4:4:4:4β 

Addr  Bit15  Bit14  Bit13  Bit12  Bit11  Bit10  Bit9  Bit8  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

0000h  a0
3 a0

2 a0
1 a0

0 R0
7 R0

6 R0
5 R0

4 G0
7 G0

6 G0
5 G0

4 B0
7 B0

6 B0
5 B0

4 

0002h  a1
3 a1

2 a1
1 a1

0 R1
7 R1

6 R1
5 R1

4 G1
7 G1

6 G1
5 G1

4 B1
7 B1

6 B1
5 B1

4 

0004h  a2
3 a2

2 a2
1 a2

0 R2
7 R2

6 R2
5 R2

4 G2
7 G2

6 G2
5 G2

4 B2
7 B2

6 B2
5 B2

4 

0006h  a3
3 a3

2 a3
1 a3

0 R3
7 R3

6 R3
5 R3

4 G3
7 G3

6 G3
5 G3

4 B3
7 B3

6 B3
5 B3

4 

0008h  a4
3 a4

2 a4
1 a4

0 R4
7 R4

6 R4
5 R4

4 G4
7 G4

6 G4
5 G4

4 B4
7 B4

6 B4
5 B4

4 

000Ah  a5
3 a5

2 a5
1 a5

0 R5
7 R5

6 R5
5 R5

4 G5
7 G5

6 G5
5 G5

4 B5
7 B5

6 B5
5 B5

4 

ax
3 ax

2 ax
1 ax

0χ0Ą0ι1Ą2/32ι2Ą4/32ι3Ą6/32ι4Ą8/32ιɚɚι12Ą24/32ι13Ą26/32ι14Ą28/32ι15Ą100%. 

 

11.2 ᾶשּׁ  ᾎὊ 

11-7σ ᾶשּׁ ᾎὊ 

Addr  Bit11  Bit10  Bit9  Bit8  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

0000h  R0
7 R0

6 R0
5 R0

4 G0
7 G0

6 G0
5 G0

4 B0
7 B0

6 B0
5 B0

4 

0002h  R1
7 R1

6 R1
5 R1

4 G1
7 G1

6 G1
5 G1

4 B1
7 B1

6 B1
5 B1

4 

0004h  R2
7 R2

6 R2
5 R2

4 G2
7 G2

6 G2
5 G2

4 B2
7 B2

6 B2
5 B2

4 

0006h  R3
7 R3

6 R3
5 R3

4 G3
7 G3

6 G3
5 G3

4 B3
7 B3

6 B3
5 B3

4 

0008h  R4
7 R4

6 R4
5 R4

4 G4
7 G4

6 G4
5 G4

4 B4
7 B4

6 B4
5 B4

4 

000Ah  R5
7 R5

6 R5
5 R5

4 G5
7 G5

6 G5
5 G5

4 B5
7 B5

6 B5
5 B5

4 
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12.  LCDꜛ  

LT7689 ᾟὙ 16 18 24bits RGB ὶᴭ ―ιј ῗ 24bppεRGB 8:8:8ζ 16bpp εRGB 5:6:5ζἆ

ῗ 8bppεRGB 3:3:2ζ￼ ẙ ᴵҨ Ҏ RGBὶᴭṄӡᴺ ֹ TFT ―і￼ ᵸט LT7689 ￼ LCD

ᾭὯ ḾẔֹ RGB ￼ᾭὯḅї Ἅ ιMCU ᴵҨ ḷḕᵸ REG[01h] ￼ bit[4:3] ᴞ ḧ 16bits

18b its ἆῗ 24bits  

 

12-1σᾎḓ TFTὓᴬḽẓ RGBַײᾎὊ 

Pin  

Name  

TFT-LCD Interface  

16bits  18bits  24bits  

PD[0]  GPIOD[0]  B0 

PD[1]  GPIOD[1]  B1 

PD[2]  GPIOD[6]  B0 B2 

PD[3]  B0 B1 B3 

PD[4]  B1 B2 B4 

PD[5]  B2 B3 B5 

PD[6]  B3 B4 B6 

PD[7]  B4 B5 B7 

PD[8]  GPIOD[2]  G0 

PD[9]  GPIOD[3]  G1 

PD[10]  G0 G0 G2 

PD[11]  G1 G1 G3 

PD[12]  G2 G2 G4 

PD[13]  G3 G3 G5 

PD[14]  G4 G4 G6 

PD[15]  G5 G5 G7 

PD[16]  GPIOD[4]  R0 

PD[17]  GPIOD[5]  R1 

PD[18]  GPIOD[7]  R0 R2 

PD[19]  R0 R1 R3 

PD[20]  R1 R2 R4 

PD[21]  R2 R3 R5 

PD[22]  R3 R4 R6 

PD[23]  R4 R5 R7 
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ᶂ 12-1σTFT-LCD RGBὓᴬ 

 

ᶃ 12-1ῗ LT7689 ֹ֧ TFT-LCD￼ RGBӡᴺὶᴭᶃιᶃ 12-2ῗӡᴺῊẑᶃι ҃і ￼ PDᾭὯ

ᶹ ώӗ҃ PCLKṜẆἜὼῊ ӡᴺ VSYNCᶘ ᵃℓӡᴺ HSYNC↨Ẉᵃℓӡᴺ ṜẆᾭὯӔ ӡᴺ

PCLK￼ ꞌῗּי REG[05h] [06h] Ἅ ḧι ᴠ 1.1 ᴣ 11 ￼ḷḕᵸ ῎  

 

 
ᶂ 12-2σTFT-LCDὓᴬᾩẐᶂ 
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13.  ᾶ ה  

13.1  ẻῪαColor Bar βᾶ  

LT7689 ώӗẼ‍εColor BarζῘ ו ιᴵҨӮѭῘ ╜ ӔּזιᵃῊӔּזіẊј Ῐֹזּ

ԓḕ ᴵҨּי ḧḷḕᵸ REG[12h] bit5 = 1 ‎  

 

 

ᶂ 13-1σẻῪαColor Bar βᾶ  

 

13.2  ѭ Main Window  

יּ ḷḕᵸ REG[14h] ~ REG[1Fh]ζᴵҨḧѲ LCDѮ ᶽṇ ӔּזіᴵӾ ḧḄјᵃ￼Ῐ

ιԜת֗ Ѯיּ ԋ￼ḷḕᵸεREG[20h] ~ REG[29h]ζӔ Ẋ Ὅјᵃ￼ ι‎ת֗

Ῐ јᵃ￼ᶃӵ  

 

13.2.1  ḦᶂӴ  ש֖

Ῐ ԓḕּז‎ӴḕῘ ￼ᶃӵι ҈ᴵҨӴḕᶺṈẄ￼ᶃӵֱּיᶃӵ֫ ꞌᴣ ‎֘ḧιӕ

ḅᶃӵ֫ ꞌѭ 800*480ιӔּז 65K ε16bitsζιᶈ 128Mbits Ῐ ԓḕіᴵҨḕᾣῶ 21

Ѧᶃӵ  χת֗

ᶃӵẄᾭ =  (128*1024*1024 ζ/ε800*480*16ζ=  21 .8 

 

ḅᶃӵ֫ ꞌѭ 1024*600ιӔּז 65K ε16bitsζιᶈ 128Mbits Ῐ ԓḕіᴵҨḕᾣῶ 13

Ѧᶃӵ  χת֗

ᶃӵẄᾭ =ε128*1024*1024 ζ/ε1024*600*16ζ= 13 .6 

 

LT7689 ᶈ֒ᶃӵֹῘ ԓḕѳׁọ ḧẕᶃεCanvasζ￼ Ḋӈ ẕᶃḴẙљṪӐ

ᶀιᵃῊѼ ḧṪӐ ᶀ ᴠ ḷḕᵸ REG[50h] ~ REG[5Eh] ῎  
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ᶂ 13-2σẔᶂјṩӏ Ḧ 

 

13.2.2  ֑ ԃᴢᾶ ѭ ᶂӴ 

їᶃῗ֒ԄᶃӵᾭὯֹῘ ԓḕᴣᶈ LCDṜẆіῘ Ѯ ᶃӵ￼╙ ᶃχ 

        

ᶂ 13-3σ֑ԃᴢᾶ ѭ ᶂӴ  
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13.2.3  Ἤѭ ᶂӴ 

Ѯ ἍῘ ￼ᶃӵῗ ḧḷḕᵸεREG[20h] ~ REG[29h]ζ‎ ὍιѼṏῗ ḷיּ

ḕᵸᴞ ḧῘ ԓḕԓ￼ᶃӵ ᵤת֗ ắᶃ Ῐ ֧‎ιїᶃῗ ḧѮ ￼╙ χ 

 

ᶂ 13-4σ Ḧỡ Ἤѭ ᶂӴ 

 

  



LT7689                                            Uart TFT Ѩᴬṛὔֹ ○ 

© Levetop Semiconductor Co., Ltd. Page -59- 

LT7689_DS_CH / V2.5 

13.3  ꜙѦꜙαPicture -In -Picture, PIP β 

LT767ᾟὙּנѧּונ ιѼṏῗ ￼⅔Ḓּנ ιᶈѮּנ іᴵҨώӗ Ḓּנ Ῐ ι ј ᴞ

֒ѮῘ ￼ᶃӵᾭὯ ḅ‛ּנѧּנ 1εPIP-1ζљּנѧּנ 2εPIP-2ζῗ ￼ι ѱּנѧּנ

1 ḧῘ ᶈּנѧּנ 2 і  

 

נѧּנּ ￼ᶽṇљӈ ῗּיḷḕᵸ REG[2Ah] ~ REG[3Bh] љ REG[11h] ḧ נѧּנּ 1љּנ

ѧּנ 2 Ӕּז ᵃ￼ḷḕᵸιԜ⁞Ὧ REG[10h] bit4 ‎ Ὅ REG [2Ah ~ 3Bh] ῗּנѧּנ 1ἆ

נѧּנּ 2 ￼ᴠᾭι ᶈӔּז Ѧו іọ Ӿ ḧּנѧּנ ￼ ԋᴠᾭ נѧּנּ ᶽṇ

љᵏḊӈ ֫ ꞌᶈ↨Ẉіῗ 4ӵ ιᶘ ֫ ꞌֱѭ 1‍Ἔὼ  

 

ᶈѮ ї LT7689 ᴵҨᾟὙѣѦּנѧּנ ι נѧּנּ ẊјᾟὙ ῎Ῐ ιћẸḷḕ

ᵸ REG[12h] bit3 VDIR = 1 ῊιPIP ᶃẻӿ‰ ᾰḔӿ‰ ṄҺ ט ₿  

 

13.3.1  ꜙ ѦꜙαPIPβ ײַ Ḧ 

Ῐ ọנѧּנּ ḧּנѧּנᶃӵ Ḋӈ ᶃӵḴẙנѧּנּ Ῐנѧּנּ X/Yᶑ‰ נѧּנּ

ᶃӵ X/Yᶑ‰ נѧּנּ ▄ נѧּנּ Ḵẙљּנѧּנ ẙḷḕᵸιїᶃῗ ḧּנѧ

ᴣῘנּ ḾẔֹѮ ￼╙ χ 

 

 

ᶂ 13-5σꜙѦꜙαPIPβ ײַ Ḧ 

 



LT7689                                            Uart TFT Ѩᴬṛὔֹ ○ 

© Levetop Semiconductor Co., Ltd. Page -60- 

LT7689_DS_CH / V2.5 

 

ᶂ 13-6σꜙѦꜙ ᾶ  

13.3.2  ꜙ Ѧꜙ ᾶ Ӈ јᶂӴӇ  

ᶈׁ ￼ PIPῘ ╙ ᶃᴣᶃ ιᴵҨ נѧּנּ ᴵҨ יּ ḧ PWDULXљ PWDULY

‎ᾡᴪῳ ᶈ LCD Ῐ Ṝі￼ӈ ι ḧ PISA PIW PWIULX PWIULY ᴵҨ῭ᾡἍ

Ῐ ᶃӵӈנѧּנּ￼ ι ҎטӐјҺᾡᴪḕᶈῘ ԓḕѧ￼үӍᶃӵᾭὯιӇῗᴵҨỄ ᴅ

￼῭ᾡ Ῐ ᶈּנѧּנѧ￼ᶃӵ ї ￼ӕḒῘ ѦѮ љ Ѧּנѧּנ ιּנѧּנ

ᴵҨ ᶃӵӈנѧּנᾡּ῭יּ εPWDULXљ PWDULYζ‎Ῐ јᵃ￼ּנѧּנᶃӵ  

 

ᶂ 13-7σ ἬꜙѦꜙ ᾶ Ӈ  
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13.4  ᾟ ј Ӵ 

Ẃ LCD Ῐ ῗὟ₪ᵇεҡṫ ᴸᵙҡіֹїζ ֻᾺ￼ιῘ ￼ᶃӵҨ ᵃΆẪḕӴ

LT7689 ώӗ᾿ εRotateζљ ӵεMirror ζ￼ו ιԎѧ᾿ ו ῗҨ 90 ἆ̄ 180 ￼̄ Ὴ Ά

ᵇ᾿ Ῐ ￼ᶃӵι ӵו ҡᴸᵇṫ ɒ ӵ" Ῐ ￼ᶃӵ LT7689 Ҩ ҭΆẪᶴת᾿

љ ӵιᶽᶽ￼ ҃ MCU זּ ҭᶴת￼Ὴ  

 

REG[02h] bit[2:1] ώӗѮί ֒Ԅ￼ԓḕΆᵇίֺεᴱώӗ ᶃ₩Ẫζ 

 

00bχṫĄᴸ ⱡᵅ іĄїεִḊӪζ 

01bχᴸĄṫ ⱡᵅ іĄїε↨Ẉ ζ 

10bχіĄї ⱡᵅ ṫĄᴸεᵇᴸ᾿ 90 Ẋ̄ћ↨Ẉ ζ 

11bχїĄі ⱡᵅ ṫĄᴸεᵇṫ᾿ 90 ζ̄ 

 

 

⁞Ὧ REG[12h] bit3εVDIRζᴵ ҺғּוԎḜ￼ᾦ‛ ӕḅιḅ‛ᴝᶃḅїχ 

 

ᶂ 13-8σΊᾟ  ᴜᶂײַ׀

 

1. ặ VDIRαREG[12h] bit3 β= 0  

ḧ REG[02h] bit[2:1] ѭ 00b ῊιԎḧѲῗ֒ԄᶃӵᾭὯҡṫֹᴸⱡᵅԜіֹїι ᴵҨῘ

ᵙіᶃ ‾￼ᴝḊᶃӵ ḧ REG[02h] bit[2:1] ѭ 01b Ὴι ֒ԄᶃӵᾭὯҡᴸֹṫⱡ

ᵅҡіֹїιᵼ℅Ῐ ￼ᶃӵṄҺῗ↨Ẉ ӵχ 

 

 

ᶂ 13-9σ₯ẇ Ӵ 
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ḧ REG[02h] bit[2:1] ѭ 10b Ὴι ֒ԄᶃӵᾭὯҡіֹїⱡᵅҡṫֹᴸιᵼ℅Ῐ ￼ᶃ

ӵṄῗᵇᴸ᾿ 90 Ԝ̄↨Ẉ χ 

 

ᶂ 13-10σᴷᾟ 90 ԛ̄₯ẇ  

ḧ REG[02h] bit[2:1] ѭ 11b Ὴι ֒ԄᶃӵҡїֹіⱡᵅԜṫֹᴸιᵼ℅Ῐ ᶃӵṄῗ

ᵇṫ᾿ 90¯χ 

 

ᶂ 13-11σᶗּב Ӵ 
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2. ặ VDIRαREG[12h] bit3 β= 1ε 

ḧ REG[02h] bit[2:1] ѭ 00b ῊιṄҺῘ ḅїᶃχ 

 

ᶂ 13-12σᶗּב  

 

ḧ REG[02h] bit[2:1] ѭ 01b ῊιῘ ᶃӵṄῗ᾿ 180¯χ 

 

ᶂ 13-13σᾟ 180  ̄

 

ḧ REG[02h] bit[2:1] ѭ 10b ῊιῘ ￼ᶃӵṄῗᵇṫ᾿ 90¯χ 

 

 

ᶂ 13-14σṪᾟ 90  ̄
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ḧ REG[02h] bit[2:1] ѭ 11b ῊιῘ ᶃӵṄῗїᶃχ 

 

ᶂ 13-15σṪᾟ 90 ԛ̄ᶗּב Ӵ 
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14.  ֠ӌ ᶂẫύ 

14.1  ꜙᶃẺј⁄ᶃẺ 

LT7689 ᾟὙּנᶄљּנ₡ᶄ￼ו ιMCU ᴱ ḧᶄἆῗ₡ᶄ￼ᶄỌεREG[7Bh ~ 7Eh]ζ ₡ᶄ

ἆῗᶄ￼ ᴁỂεREG[77h ~ 7Ah] ζ ᴣᶄᶅ￼ εREG[D2h ~ D4h] ζιᵃῊὝḧ

REG[76h] bit[5:4]  ѭ 00hιῳᵅᶈẦᵏּנᶄו εREG[76h] bit7 = 1 ζι ‾ LT7689 ṏҺᶈẕ

ᶃіּ֧נ₡ᶄἆῗᶄιѼᴵҨ ḧ REG[76h] bit6 = 1 Ḿᶄἆῗ₡ᶄӮ ᶪ◑￼טӐ ᵼ

℅ MCU јּז ᶺ ◊ᴞ ӈ ᴣ ѩ￼֒ԄᾭὯֹῘ ԓḕ ₡ᶄẻῶ ᴁ

Ểι ᶄẻῊנּ Ṅ ᴁỂ￼ḷḕᵸ ḧἄ ᵃӪεR1 = R2ζ  

 

 

ᶂ 14-1σꜙᶃјꜙ⁄ᶃ 

 

╙￼ᶄ₡נᶄљּנּ ᶃḅїιᵃῊ ├Ỵ ḧ￼ᶄỌọ ᶈṪӐ εActive Window ζԓ  

 

ᶂ 14-2σꜙᶃјꜙ⁄ᶃַײ∫ ᶂ 
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14.2  ꜙΈ  

LT7689 ᾟὙּנΎ ו ι Ӿọ ḧΎ ￼ᶄỌεREG[7Bh ~ 7Eh]ζιΎ ￼ ᴁỂ

εREG[77h ~ 7Ah] ζιΎ ￼ εREG[D2h ~ D4h] ζιᵃῊὝḧ REG[76h] bit[5:4]  ѭ 01b

Ҩ ḧΎ ι₡ᶄ￼Ύ ⅎ￼ Ὅ REG[76h] bit[1:0] ιῳᵅᵏט ᶃו REG[76h] bit7 = 

1ι ‾ LT7689 ṏҺᶈẕᶃіּ֧נḾẔ￼Ύ ι῭ ℓ￼ιMCU ѼᴵҨӮ ᶪ◑￼טӐι

ᵼ ᶈṜẆіҺῘ 1/4 ₡ᶄ  

ᶂ 14-3σꜙΈ ј 1/4 ⁄ᶃ 

 

Ύנּ נּ 1/4 ₡ᶄ￼╙ ᶃḅїιᵃῊ ├ỴΎ ḧ￼ᶄỌọ ᶈṪӐ ԓ  

 

ᶂ 14-4σꜙΈ ј 1/4 ⁄ᶃַײ∫ ᶂ  
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14.3  Ẻשּꜙ 

LT7689 נּ ẻῊι Ӿọ ḧ ẻ Ḋӈ εREG[68h ~ 6Bh] ζ ẻ ​ӈ εREG[6Ch 

~ 6Fh] ζιᵙ ẻ ḧεREG[D2h ~ D4h] ζιῳᵅᶈὝḧ ᶃẻῗ￼ֺנּ ẻ REG[76h] 

bit[5:4]  ѭ 10bιẊћӔ REG[76h] bit7 = 1 ι ѱ LT7689 ṄҺᶈẕᶃіּ֧נḾẔ￼ ẻ ᵃ

‾ѼᴵҨ ḧ REG[76h] bit6 = 1 Ḿ ẻӮ ᶪ◑￼טӐ  

 

 

ᶂ 14-5σꜙּשẺ 

 

נּ ẻ￼╙ ᶃḅїιᵃῊ ├Ỵ ẻ￼ Ḋӈ љ ​ӈ ọ ᶈṪӐ ԓ  

 

 

ᶂ 14-6σꜙּשẺַײ∫ ᶂ 
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14.4  ꜙ ₡ 

נּ ⅎῊι Ӿọ ḧ ⅎ Ḋ♇εREG[68h ~ 6Bh]ζ ⅎ ​♇εREG[6Ch ~ 6Fh]ζᵙ

ⅎ εREG[D2h ~ D4h] ζιῳᵅ ḧ REG[67h] bit1 = 0 Ὕḧѭֺּנ ⅎιẊћᵏט REG[67h] 

bit7 = 1 ι ѱ LT7689 ṄҺᶈẕᶃіֺּנ ⅎ  

 

ֺנּ ⅎ￼╙ ᶃḅїιᵃῊ ├Ỵ ⅎ￼ Ḋ♇љ ​♇ọ ᶈṪӐ ԓ  

 

 

ᶂ 14-7σꜙ ∫ײַ₡ ᶂ 
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14.5  ꜙє Ẻ 

LT7689 ѕנּ ẻῊιMCU Ӿọ ḧѕ ẻ￼ 3 Ѧ♇χ♇ 1εREG[68h ~ 6Bh]ζ ♇ 2

εREG[6Ch ~ 6Fh]ζ ♇ 3εREG[70h ~ 73h] ζ ᵙ εREG[D2h ~ D4h] ζιῳᵅᶈ ḧּנ

ֺᶃẻѭѕ ẻ REG[67h] bit1 = 1 Ẋћᵏט REG[67h] bit7 = 1 ι ѱ LT7689 ṄҺᶈẕᶃі

ֺѕ ẻ ḧ REG[67h] bit5 = 1 ᴵḾѕ ẻӮ ᶪ◑￼טӐ  

 

 

ᶂ 14-8σꜙє Ẻ 

 

ѕֺנּ ẻ￼╙ ᶃḅїιᵃῊ ├Ỵѕ ẻ♇ 1 ♇ 2 ♇ 3ọ ᶈọ ᶈṪӐ ԓ  

 

 

ᶂ 14-9σꜙє Ẻַײ∫ ᶂ  
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14.6  ꜙᶃ  Ẻשּ

ᶄנּ ẻӾ ḧ Ḋ♇εREG[68h ~ 6Ch]ζ ​♇εREG[6Dh ~ 6Fh]ζ ᶄ ẻ

ᴁỂεREG[77h ~ 7Ah] ζ εREG[D2h ~ D4h] ζιῳᵅ ḧֺּנᶃẻѭᶄ ẻ REG[76h] 

bit[5:4] ѭ 11bιẊћᵏט REG[76h] bit7 = 1 ι ѱᶈẕᶃіṏҺּ֧נᶄ ẻιᵃ‾ѼᴵҨ

ḧ REG[76h] bit6 = 1 Ḿᶄ ẻӮ ᶪ◑￼טӐ їᶃѧ R1Ҧ ᴁỂιR2Ҧ

ᴁỂ  

 

 

ᶂ 14-10σꜙᶃ  Ẻשּ

 

ᶈẔּזіιε ​♇ X Ɋ Ḋ♇ Xζọ ᶽ҈ε2* ᴁỂ + 1ζιε ​♇ Y Ɋ Ḋ♇ Yζọ

ᶽ҈ε2*  + 1ζιћᶄ ẻ￼ Ḋ♇љ ​♇ọ ᶈṪӐ ԓ ї ῗֺּנᶄ

ẻ￼╙ ᶃχ 

 

 

ᶂ 14-11σꜙᶃ ∫ײẺַשּ ᶂ  
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15. ᶑҼש  ẫύαBitBLTβ 

LT7689 ԓấ 2D ᶒҽת ẬᾜεBTEζιᴵҨᶭתזᶒҽ ￼ᾦꞌ ᶈὝḧתᶒᾭὯ ᵀ•Ҏ ҽ

ᾛӐѧιLT7689 ԓ￼ BTE ҭᴵҨώ״ҽ ẙι ᴵҨ MCUק ￼ ẑ ᵼ℅ Ѧ Ѯ ῗ

BTE￼ו љᾛӐ₩Ẫ  

 

ᶈӔּז BTEו ѳׁιӔּז ọ ὍὝḧ￼ BTEᾛӐ₩Ẫ ԋ҈ᾛӐі￼ὼ ι ᴠ ї ῎ι

Ḿ҈јᵃ￼ẔּזιLT7689 ᾟὙ 16 ӿ ᾛӐεRaster Operation, ROPζι‎◊ љ ￼ ᴵҨ

Ӱ ᶺ‾￼ ROP ᵀι יּ ᵀ BTEו ￼ӿ ᾛӐιӔּז ᴵҨ ֹјᵃ￼Ẕּז  

 

MCU ᴵҨӔּ₅ז‬ BTEỒ ӡᴺљ ҭѧᾸ‎ BTEἚ ꜛ֙ ḅ‛Ӕּז ᴨ BTEꜛỗᴵҨּי

BTE_CTRL0εREG[90h]ζbit4 ἆῗꜛỗḷḕᵸεSTSRζbit3 ệֹ ᴰ Ά│ιӔּז ᴵҨ₅‬ ҭѧ

ᾸιẸῶ ҭѧᾸ INT#ғּוῊιᴵҨᴞѧᾸ῁‰ḷḕᵸ REG[0Ch] ѧᾸ‎◊ι ҭ і INT#

ѧᾸӡᴺọ ὶMCU ￼ѧᾸ Ԅ  

 

15-1σBitBLT  ṩӏ⁴ẩײַ

BitBLT ṩӏ⁴ẩ 

REG[91h] Bits [3:0]  
BitBLT ὺ ӏ  ᾭ 

0000b  MCU Write with ROP.  

0010b  Memory Copy εmoveζwith ROP.  

0100b  MCU Write with chroma  keyingεw/o ROPζ 

0101b  Memory Copy εmoveζwith chroma  keyingεw/o ROPζ 

0110b  Pattern Fill with ROP  

0111b  Pattern Fill with chroma  keyingεw/o ROPζ 

1000b  MCU Write with Color Expansion εw/o ROPζ 

1001b  MCU Write with Color Expansion and chroma  keyingεw/o ROPζ 

1010b  Memory Copy with opacity εw/o ROPζ 

1011b  MCU Write with opacity εw/o ROPζ 

1100b  Solid Fillεw/o ROPζ 

1110b  Memory Copy with Color Expansion εw/o ROPζ 

1111b  
Memory Copy with Color Expansion and chroma  keyingεw/o 
ROPζ 

Other combinations  Reserved 
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15-2σӾ ὺӏ⁴ẩαROP Function β 

ROP Bits   

REG[91h] bit[7:4]  
Boolean Function Operation  

0000b  0εBlacknessζ 

0001b  ~S0Ͼ~S1 or ~ εS0+S1ζ 

0010b  ~S0ϾS1 

0011b  ~S0 

0100b  S0Ͼ~S1 

0101b  ~S1 

0110b  S0^S1  

0111b  ~S0+~S1 or ~ εS0ϾS1ζ 

1000b  S0ϾS1 

1001b  ~εS0^S1ζ 

1010b  S1 

1011b  ~S0+S1  

1100b  S0 

1101b  S0+~S1  

1110b  S0+S1 

1111b  1εWhitenessζ 

 

ώ χ 

1. ᶈ ROPו ιS0χ‎◊ 0￼ᾭὯιS1χ‎◊ 1￼ᾭὯιDχ ￼ ￼ᾭὯ  

2. For pattern fill functions, the source data indicates the pattern data  

 

ӕχ 

ḅ‛ ROPו ḧѭ Chι ѱ ￼ ᾭὯ D = ‎◊ 0￼ᾭὯεD = S0ζ 

ḅ‛ ROPו ḧѭ Ehι ѱ ￼ ᾭὯ D = S0 + S1  

ḅ‛ ROPו ḧѭ 2hι ѱ ￼ ᾭὯ D = ~S0 S1 

ḅ‛ ROPו ḧѭ Ahι ѱ ￼ ᾭὯ D = ‎◊ 1￼ᾭὯεD = S1ζ 

 

15-3σẻ ỴṜ⁴ẩαColor Expansion Function β 

ROP Bits   

REG[91h] bit[7:4]  

Start Bit Position for Color Expansion  

BitBLT operation code = 

1000/1001/1110/1111  

16bits ᾎὊ 8bits ᾎὊ  

0000b  Bit0  Bit0  

0001b  Bit1  Bit1  

0010b  Bit2  Bit2  

0011b  Bit3  Bit3  

0100b  Bit4  Bit4  

0101b  Bit5  Bit5  
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ROP Bits   

REG[91h] bit[7:4]  

Start Bit Position for Color Expansion  

BitBLT operation code = 

1000/1001/1110/1111  

16bits ᾎὊ 8bits ᾎὊ  

0110b  Bit6  Bit6  

0111b  Bit7  Bit7  

1000b  Bit8  Invalid  

1001b  Bit9  Invalid  

1010b  Bit10  Invalid  

1011b  Bit11  Invalid  

1100b  Bit12  Invalid  

1101b  Bit13  Invalid  

1110b  Bit14  Invalid  

1111b  Bit15  Invalid  

 

15.1  Ἤ BTE ḉӇ  

ROP￼ S0 S1 DᴵҨ ḧἄүỴ￼ԓḕᶊᶍιᶈᶴת ROPו ׁιọ ӾὝḧ ᶴת￼

↨Ẉљᶘ Ḋӈ  

Â S0￼ᶊᶍḷḕᵸῗ REG[93h], REG[94h], REG[95h], REG[96h], REG[97h], REG[98h], 

REG[99h], REG[9Ah], REG[9Bh], REG[9Ch] 

Â S1￼ᶊᶍḷḕᵸῗ REG[9Dh], REG[9Eh], REG[9Fh], REG[A0h], REG[A1h], REG[A2h], 

REG[A3h], REG[A4h], REG[A5h], REG[A6h] 

Â D￼ᶊᶍḷḕᵸῗ REG[A7h], REG[A8h], REG[A9h], REG[AAh], REG[ABh], REG[ACh], 

REG[ADh], REG[AEh], REG[AFh], REG[B0h] 
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15.2  ẻ ԒḔαColor Palette RAMשּׁ β 

LT7689 ԏῶẼ ԓḕιѮ ῗώӗ 8 ӈ￼

῎█ εTAlpha Blend ζו יּ Ậ Ẽ ԓḕ

ᴵҨệֹ ḫ ẼεReal Colorζιḅᶃ 15-1Ἅ ѭ

ԓḕι ῗ 64*12 bits ￼ SRAM ᵼѭ MCU ⅛₭

֒Ԅ 8bitιᵼ℅ᶈӱᾭ₭ᾭ֒ԄῊιᴱῶ Low 4bits

Ẹ ֒Ԅ RAM ԓḕῗῂ│ ᴨ￼ιӔּזῊ

REG[03h] bit[1:0] = 11b ι ћ MCU ֒

128bytes ִḊק ḧ Ẽ ԓḕіᴵҨᴠ ᶃ

15-2╙  

ᶂ 15-1σ  ԒḔשּׁ

 

 

ᶂ 15-2σֳḉצ Ḧ ẻ ∫שּׁ ᶂ 
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15.3  BitBLT ὺӏ 

15.3.1  ᴿӾ ὺӏַײ MCU ֑ԃ 

Ѧ MCU ֒ԄᾭὯ ԓḕѧ￼ו ᴵҨ ᵀӿ εROPζ￼ᾛӐιBTEώӗ 16 ROP￼ᾛ

ӐιẸ BTEẬᾜӮ֒ԄᾭὯ ￼ԓḕῊιҺ  ӿתᶴט  

 

15.3.2  ᴿӾ ὺӏַײԒḔᶵֹ 

ԓḕᾈ ᶶֺ￼ו ᴵҨ ᵀ 16 ӿ εROPζᾛӐι ԎᴱᾟὙ⃰ᵇᶴתᾭὯ  

 

15.3.3  ╤Ẻᶩשּ 

ẻᶪ◑ῗ BTE ḾὝḧ￼ ￼ԓḕ ׁ῟ ᶪ◑  

 

15.3.4  ᶂ‒ᶩ╤ 

ѦᾛӐῗᶈὝḧ￼ BTEתᶟᶪі 8*8 16*16 ӵ ￼ᶃ‾εpattern ζ  

 

15.3.5  ᴿ Chroma Key  ╤ᶂ‒ᶩײַ

ѦᾛӐῗᶈὝḧ￼ BTEתᶟᶪі 8*8 16*16 ӵ ￼ᶃ‾ Ӈῗ ῗᶃ‾εpattern ζ￼

҈Ἅ ḧ￼ԋ εKey-Colorζι ѱẕᶃ￼ᾭὯṄјҺ ῭Ὰι ԋ ḧᶈ BTE

῟ ḷḕᵸι Ѧו ≡ῶӿ εROPζᾛӐ  

 

15.3.6  ᴿ Chroma Key MCUײַ ֑ԃ 

ѦᾛӐᾟὙҽ ᾭὯּיѮί ֹῘ ԓḕתᶟιẸּיѮί ￼‎◊ 0εS0ζᾭὯ ҈ԋ

εkey color ζι ѱ ￼ ￼ԓḕᾭὯẊјҺ ῭ᾡι ԋ εKey colorζ ḧᶈ

BTE ῟ ḷḕᵸ ו  јᾟὙӿ εROPζᾛӐ  

 

15.3.7  ᴿ Chroma Key  ԒḔᶵֹײַ

ѦᾭὯ￼ҽ ΆᵇҝᾟὙ⃰ᵇҽ ι ‎◊љ ￼ᾭὯῗᶈῘ ԓḕіјᵃ￼תᶟ Ẹ‎◊

ᾭὯ 0εS0ζ ҈ԋ εkey color ζιֱ ￼ ԓḕᾭὯјҺ ῭Ὰι ԋ ḧѲᶈ BTE

῟ ḷḕᵸ ו  јᾟὙӿ εROPζᾛӐ  

 

15.3.8  ỴṜ ẻ 

ѦᾛӐῗṄѮί Ԅ￼ᴅ ᾭὯἛṝѭ 8/16/24bpp Ẽ ᾭὯ⁪Ẫ ‎◊ᾭὯḅ‛ѭ

ɒ4ɓιֱ BTE ṄҺ ѭׁ῟ ιׁ῟ ￼ ḧᶈׁ῟ ḷḕᵸѧ ‎◊ᾭὯḅ‛ѭɒ3ɓι

ֱBTEṄҺ ἄ ῟ ι ῟ ￼ ḧᶈ ῟ ḷḕᵸѧ ḅ‛ ῟ ῎ Ӕ ιẸ‎◊ᾭὯ

ѭɒ3ɓῊι ѱ ￼ԓḕі￼￼ ṄјҺ ᾡᴪ ├Ỵ￼ῗῂ ῗᵋӔ ῟ ו῎

ιׁ῟љ ῟ḷḕᵸεD5h ~ D7h ζјᴵ ᵃ￼Ӫ  
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15.3.9  ᴿỴṜ ẻַײԒḔᶵֹ 

Ѧו ῗṄԓḕѧ￼ᴅ ᾭὯ ᴪἄ 8/16/24bpp Ẽ ᾭὯ ‎◊ᾭὯḅ‛ῗɒ4ɓֱ Һ

ѭׁ῟ Ẋ֒Ԅԓḕѧιׁ῟ ￼ ḧᶈׁ῟ ḷḕᵸѧ ‎◊ᾭὯḅ‛ῗɒ3ɓֱ Һ ѭ

῟ Ẋ֒Ԅԓḕѧι ῟ ￼ ḧᶈ ῟ ḷḕᵸѧ ḅ‛ ῟ ῎ Ӕ ι ѱẸ‎◊ᾭὯ

ῗɒ3ɓῊι ￼ԓḕᾭὯјҺῶүӍ῭ᾡ ᵃ‾ Ỵ￼ῗῂפּ ῗᵋӔ ῟ ו῎ ιׁ

῟љ ῟ḷḕᵸεD5h ~ D7h ζјᴵ ᵃ￼Ӫ  

 

15.3.10  ᴿ ᾭẘַײԒḔᶵֹ 

ѦᾛӐῗᶴת‎◊ 0εS0ζљ‎◊ 1εS1ζᾭὯẊћṄԎ█ᵀᵅ֒Ԅ ￼ԓḕ Ѧ ῎ẙ

ᶴתԏῶѣѦ₩ẪᴵӗӔּז -  Picture ₩Ẫљ Pixel ₩Ẫ  

 

Picture ₩ẪῗὝ BTEᶴתתᶟ ῗԏῶ ᵃ￼ alpha ῎ᴠᾭӪι Ѧ ḷḕᵸ ᴨ

ᴵệֹ Pixel ₩Ẫῗᴱ BTEᶴתתᶟԓ⅛Ѧӵ ԏῶјᵃ￼ alpha ῎ᴠᾭӪι Ѧ ῎

￼ᴠᾭӪ ẹᶈ⅛Ѧӵ   ￼ ӈѧ  

 

‎◊ 0εS0ζχῘ ԓḕ  

‎◊ 1εS1ζχ Ῐ ԓḕ 

￼εDζ   χῘ ԓḕ 

 

15.3.11  ᴿ ᾭẘַײ MCU ֑ԃ 

ѦᾛӐῗᶴת‎◊ 0εS0ζљ‎◊ 1εS1ζᾭὯẊћṄԎ█ᵀᵅ֒Ԅ ￼ԓḕ Ѧ Alpha 

Blending ԏῶѣѦ₩ẪᴵӗӔּזχPicture љ Pixel₩Ẫ Picture ₩ẪῗὝ BTEᶴתתᶟ ῗ

ԏῶ ᵃ￼Alpha ῎ᴠᾭӪι Ѧ ḷḕᵸ ᴨᴵệֹ Pixel₩Ẫῗᴱ BTEᶴתתᶟԓ

⅛Ѧӵ ԏῶјᵃ￼Alpha ῎ᴠᾭӪι Ѧ ῎￼ᴠᾭӪ ẹᶈ⅛Ѧӵ   ￼ ӈѧ  

‎◊ 0εS0ζ χ MCU 

‎◊ 1εS1ζ χ Ῐ ԓḕ 

￼εDζ   χ Ῐ ԓḕ 
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15.4  ḔᴧԒḔᾛ← 

ᶈ ḧᵅιBTEᴵҨӔּתזᶒ￼Ά│Ḿ‎◊љ ￼ ￼ԓḕӐḕᴨ ї ￼ᶃ⁶ṏῗ ῎ḕᴨ￼

Ά│χ 

 

ᶂ 15-3σḔᴧԒḔ Ӕ 

 

15.5  BTE ᾭԊ αChroma Key β₦  

ᶈ BTEѧ ῎￼ԋ εChroma Keyζḅ‛ Ӕ ￼ ιBTEṄҺ⅝ ‎◊ 0εS0ζљ ῟

ḷḕᵸ￼Ӫ ḅ‛ѣ ᾭὯ ᵃ ѱṏјҺӢᾡ ￼ ԓḕ￼ᾭὯιҨ ἄ ῎￼ᾦ‛  

Â ᶇΎ╟ ┼Ѭ 256 ᾩε 

Source 0 Red ⅝ REG[D5h] bit[7:5]  

Source 0 Green ⅝ REG[D6h] bit[7:5]  

Source 0 Blue ⅝ REG[D7h] bit[7:6]  

 

Â ᶇΎ╟ ┼Ѭ 65K ᾩε 

Source 0 Red ⅝ REG[D5h] bit[7:3]  

Source 0 Green ⅝ REG[D6h] bit[7:2]  

Source 0 Blue ⅝ REG[D7h] bit[7:3]  

 

Â ᶇΎ╟ ┼Ѭ 16.7M ᾩε 

Source 0 Red ⅝ REG[D5h] bit[7:0]  

Source 0 Green ⅝ REG[D6h] bit[7:0]   

Source 0 Blue ⅝ REG[D7h] bit[7:0]  

 

  



LT7689                                            Uart TFT Ѩᴬṛὔֹ ○ 

© Levetop Semiconductor Co., Ltd. Page -78- 

LT7689_DS_CH / V2.5 

15.6  BitBLT ה  

15.6.1  ᴿӾ ὺӏַײ BTE֑ԃ 

ו℅ ᴵҨᶭז MCU ֒ԄῘ ԓḕ￼ ẙι֒Ԅ￼ᾭὯᴵҨ ᵀӿ εROPζᾛӐᶪԄ ￼

ԓḕѧ BTE  ώӗ 16  ROPιּיїᶃᴵҨệ ‎◊ 0εS0ζọ MCUיּ ώӗι℅

ӕῗẸ POPḷḕᵸεREG[91h]ζbit[7:4] ἄ 0x0Cệֹ￼ ‛  

 

 

ᶂ 15-4σ ᴿӾ ὺӏַײ BTE֑ԃ Ӕ 

 

Ḣἄ Ѧו ￼ ẑ╙ ᶃḅїχ 

 

 

ᶂ 15-5σ ᴿӾ ὺӏַײ BTE֑ԃ∫ ᶂ  
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15.6.2  ᴿӾ ὺӏַײ BTEԒḔᶵֹ 

Ѧו ṄҺҡὝḧ￼ԓḕ‎◊תᶟᶶֺᾈ Ὕḧ￼ԓḕ ᶟת￼ ѦᾛӐᴵҨ֟ṈMCU

ᶴתῊ ι ώ״ԓḕᾭὯᶶֺᾈ ￼ ẙ їᶃ ӕῗẸ POPḷḕ εнREG[91h]ζbit[7:4] 

ἄ 0x0Cệֹ￼ ‛  

 

 

ᶂ 15-6σ ᴿӾ ὺӏַײ BTEԒḔᶵֹ Ӕ 

 

ᶃ 15-7 ῗ℅ו ѳ╙ ᶃιMCU ῗҨ₅‬ BTEỒ ӡᴺ‎ BTEἚ ꜛ֙ ᶃ 15-8 ѳ

╙ ᶃιMCU ῗҨ₅‬ ҭѧᾸ‎ BTEἚ ꜛ֙  

 

ᶂ 15-7σ ᴿӾ ὺӏַײ BTEԒḔᶵֹ∫ ᶂ(1)  
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ᶂ 15-8σ ᴿӾ ὺӏַײ BTEԒḔᶵֹ∫ ᶂ(2)  
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15.6.3  ᴿ Chroma Key MCUײַ ֑ԃ 

ו℅ ѭ MCU ԏῶԋ ￼֒ԄᾭὯו ו℅ ᴵҨώ״ MCU ֒ԄῘ ԓḕ￼ ẙ

Ӈ Ѧו Ӕ ᵅιBTEẬᾜҺ ὙỒ ꜛỗ ֹἍῶᾭὯ ֒Ԅѭ₿  

 

љɒEWH֒Ԅɓו јᵃ￼ῗɒ ᵀ Chroma Key ￼ MCU ֒Ԅɓו ᶈᶴתᾭὯῊιḅ‛

MCU ֒ԄᾭὯљԋ εChroma key ζ ᵃιֱ֒Ԅ S0ᾭὯҺổּצὲ ԋ ῗ ḧ

ᶈɒEWH edfnjurxqg Froruɓḷḕᵸѧ ѯӕ ῎ḅ‛‎◊ TOP ῟ῗ ￼ι יּ

Ὅ ѭ ῎ ￼ ι ѱ ו℅ ֧֒‎￼ᶃṏῗ Ѧ ￼ TOPι ֱјҺ ֒

Ԅԓḕѧ ᴠ ї ᶃ ᴣ ẑ╙ χ 

 

ᶂ 15-9σ ᴿ Chroma Key ײַ MCU ֑ԃ Ӕ 

 

 

ᶂ 15-10σ ᴿ Chroma Key MCUײַ ֑ԃ∫ ᶂ  
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15.6.4  ᴿ Chroma Key ԒḔᶵֹαїᵌײַ ROPβ 

ו℅ ᴵҨᶶֺᾈ Ὕḧ￼ԓḕ‎◊תᶟֹԓḕ ᶟιẊћᶈᶶֺᾈת￼ ￼ ѧҺ⅝

‎◊ ᾭὯљεChroma Keyζ￼ ιẸѣ ᵃῊιјᴞ῭ᾡԓḕ ￼ ￼ᾭὯι ֧א

‎ṏῗљԋ ᵃ￼Һ ῎ᶴת ԋ ￼ ḧᶈɒEWH Edfnjurxqg Froruɓḷḕᵸ

εREG[D7h:D5h]ζѧ ‎◊ љ ￼ ῗԓḕѭ‎◊ ѯӕ ῎ḅ‛‎◊ ῟ῗ ι

ԋ Ѽῗ ἄ ￼ι ѱ ו℅ ֧֒‎￼ᶃṏῗ Ѧ ￼ TOPι ᴪἄ ῎

ֱјҺ ֒Ԅԓḕѧ ᴠ ї ᶃ ᴣ ẑ╙ χ 

 

 

ᶂ 15-11σ ᴿ Chroma Key ԒḔᶵֹײַ Ӕ 

 

 

 

ᶂ 15-12σ ᴿ Chroma Key ∫ԒḔᶵֹײַ ᶂ 

  



LT7689                                            Uart TFT Ѩᴬṛὔֹ ○ 

© Levetop Semiconductor Co., Ltd. Page -83- 

LT7689_DS_CH / V2.5 

15.6.5  ᴿӾ ὺӏַײᶂ‒ᶩ╤ 

ו℅ Ṅ Ὕḧתᶟ ᶶᶪ◑Ὕḧ￼ 8*8 16*16 ᶃ⁮ι

8*8 16*16 ӵ ￼ᶃ⁮ῗӔּו℅ז ׁṰ ӾӴ

ḕᶈԓḕѧ Ѧו ѼᴵҨ ᵀ 16 ӿ εROPζᾛ

Ӑ Ѧו ᴵҨᶈ Ὕḧ￼תᶟז ᶶֺᶃ‾ιḅồ

῟ắ і їᶃҨ 8*8 ᶃ⁮ѭӕιPOP ḷḕᵸ

εREG[91h]ζbit[7:4] ἄ 0x0Cệֹ￼ ‛  

ᶂ 15-13σᶂ‒―ẩ 

 

 

ᶂ 15-14σ ᴿӾ ὺӏַײᶂ‒ᶩ╤ Ӕ 

 

 

ᶂ 15-15σ ᴿӾ ὺӏַײᶂ‒ᶩ╤∫ ᶂ 
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15.6.6  ᴿ Chroma Key  ╤ᶂ‒ᶩײַ

ו℅ Ṅ Ὕḧԓḕתᶟ ᶶᶪ◑Ὕḧ￼ 8*8 16*16 ᶃ⁮ιӇῗᶈᶴת￼ ѧḅ‛‎◊

љԋ εChroma key ζ ᵃ ѱḾ҈ ￼ ṏјӮ֒Ԅιᵼ℅ ֹ￼ᾦ‛ṄҺῗ ῎

￼ ԋ εChroma key ζ ḧ REG[D5h] ~ [D7h]  ḷḕᵸѧ їᶃ￼ ӕԋ

ḧѭ ιᵼ℅ᶈὝḧԓḕתᶟ ᶶᶪ◑ᵅ ֹ￼ᾦ‛Ṅᴱῶ Һ֧א  

 

 

ᶂ 15-16σ ᴿ Chroma  Key ╤ᶂ‒ᶩײַ Ӕ 

 

 

ᶂ 15-17σ ᴿ Chroma  Key ∫╤ᶂ‒ᶩײַ ᶂ 
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15.6.7  ᴿỴṜ ẻַײ MCU ֑ԃ 

ו℅ ѭ MCU Ṅᴅ ᾭὯ֒Ԅԓḕѧιᶈ ѦᾛӐѧ‎◊ᶃ⁶ῗᴅ εbit -mapζ￼ᾭὯι

BTEו ᴵҨ ἄᶺӈ￼ᶃᾰҭᾭὯ ḅ‛ᴅ ᶃ⁶￼ bit ѭɒ4ɓֱ ѭׁ῟ ιḅ‛

ᴅ ᶃ⁶￼ bit ѭɒ3ɓֱ ἄ ῟ Ѧו Ӕּז Άӝּיᴅ ἄẼ ᴅ

ᶃᶈBTEԓ ῗ⅛ѦἜὼ ֫Ầᶴת￼ιẸ ‍Ἔὼ ᶴתḢῊι≡ῶ ᶴת￼ᴅ Ἔὼ ᾭ

Ὧṏ Ẩ ї ￼ᾭὯֱּיї ᾭὯץғּוι⅛ ֒ ￼ԓḕ￼ᾭὯӮ ἛṝῊ

ῗּי MSB ᶴֹת LSB ḅ‛ MCU ᾭὯҽ ḧѭ 16bits Ὴι ѱ ROP￼ ḊӈᴵҨ

ѭ 15 ֹ 0 ￼ү ӈιMCU ᾭὯҽ ḧѭ 8bitsι ѱ ROP ḊӈᴵҨ ѭ 7 ֹ 0

￼ү ӈ ‎◊ 0 ▄ẙ REG [92h] bit[7:6] ᶈ℅ו ѧṄј ᴠ  

 

їᶃ￼ ӕѧׁ῟ ḧѭ ι ῟ ḧѭ ιᵼ℅ MCU Ṅᴅ ᾭὯε‎◊ 0ζ

BLTᶪԄὝḧԓḕתᶟ ֹ￼ᾦ‛ṏῗ ‾  

 

ᶂ 15-18σ ᴿỴṜ ẻַײ MCU ֑ԃ Ӕ 
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ᶂ 15-19σ ᴿỴṜ ẻַײ MCU ֑ԃ∫ ᶂ 

 

ӕḅїᶃ 15-20ιROP = 7ιׁ῟ ḷḕᵸ ḧ￼ ѭ ι ῟ ḷḕᵸ ḧ￼ ѭᶆ

ιḅ‛ BTE Width = 23 ῊιἍệֹ￼ ẼἛṝῘ ‛ ᶃ 15-21 ӕֱѭ ROP = 3ι

ԎҤ ḧјᴪῊἍệֹ￼ ẼἛṝ ‛  

 

 

ᶂ 15-20σ ẻỴṜᾶ Ӕ 1 
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ᶂ 15-21σ ẻỴṜᾶ Ӕ 2 

 

ώ χ 

1. Sent Data Numbers per Row   

= ϩBitBLT Width + εMCU I/F bits Ɋ Start bit -  1ζϫ/ εMCU I/F bitsζι 

ᴨ ҭ ӈ￼ᾯᾭ  

2. Total Data Number = εSent Data Numbers per Row ζ* BitBLT Height  

 

 
ᶂ 15-22σ ẻỴṜᾶ ᾎὊ―ẩ 

 

ӕ χ"BitBLT Width"= 50,  "MCU I/F bits" = 8 bits,  

ḅ‛ Start bit=7, ֱχ 

Sent Data Numbers per Row = [ { 50 + (8 -  7 -  1) } / 8 ] = 7 Bytes  

ḅ‛ Start bit=4, ֱχ 

Sent Data Numbers per Row = [ { 50 + (8 -  4 -  1) } / 8 ] = 7 Bytes ι Ὑјᴪ 



LT7689                                            Uart TFT Ѩᴬṛὔֹ ○ 

© Levetop Semiconductor Co., Ltd. Page -88- 

LT7689_DS_CH / V2.5 

 

ӕ҇χ"BitBLT Width"= 50, "MCU I/F bits" = 16 bits,  

ḅ‛ Start bit =15, ֱχ 

Sent Data Numbers per Row = [ { 50 + (16 -  15 -  1) } / 16 ] = 4 Bytes  

ḅ‛ Start bit=0, ֱχ 

Sent Data Numbers per Row = [ { 50 + (16 -  0 -  1) } / 16 ] = 5 Bytes  

 

 

15.6.8  ᴿỴṜ ẻј Chroma key MCUײַ ֑ԃ 

℅ BitBLT ᾛӐ ҃ ῟ Ḣԅổּצᶹιљ Ἓṝ BLT֡ѶḢԅ ᵃι‎◊ᴅ ӈᶃѧ

ѭ 1 ￼Ἅῶӈ Ṅ Ἓṝֹ BitBLT ׁ῟ ψ ‎◊ᴅ ӈᶃѧ ѭ 0 ￼ἍῶӈṄјҺ

Ἓṝֹ BitBLT ῟  

 

їᶃ￼ ӕѧׁ῟ ḧѭ ιᵼ℅ MCU Ṅᴅ ᾭὯε‎◊ 0ζ BLTᶪԄὝḧԓḕ

ᶟת ֹ￼ᾦ‛ṏῗ ‾  

 

 

ᶂ 15-23σ ᴿỴṜ ẻј Chroma key MCUײַ ֑ԃ Ӕ 
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ᶂ 15-24σ ᴿỴṜ ẻј Chroma key MCUײַ ֑ԃ∫ ᶂ 
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15.6.9  ᴿ ᾭẘַײԒḔᶵֹ 

ו℅ ᴵҨ█ᵀ‎◊ 0 ᾭὯљ‎◊ 1 ᾭὯⱡᵅԜ֒Ԅ ￼ԓḕ Ѧו ῶѣѦ₩Ẫ Ɋ 

Picture ₩Ẫљ Pixel ₩Ẫ Picture ₩ẪᴵҨ ᾛӐᶈ 8/16/24bpp ▄їẊћḾ҈ԅᶃᴱԏ

ῶ █ᵀ ῎ẙεAlpha Levelζι█ᵀẙ ḧѲᶈ REG[B5h] Pixel ₩Ẫᴱ ᾛӐᶈ‎

◊ 1 ῗ 8/16bpp ₩Ẫι ᴿѦ Pixel ԏῶԎᴿ ￼█ᵀẙιᶈ‎◊ 1ѭ 16bpp ▄їӵ

￼ bit[15:12] ῗ ῎ẙι׆ӎ￼bit ֱѭ ẼᾭὯψ ‎◊ 1ѭ 8bpp ▄ừẻїӵ bit[7:6] 

ῗ ῎ẙιbit[5:0]  ֱῗ Ӕּזᶈ Ậ εPalette Color ζ￼  

 

Â Picture Mode:  

Destination Data   

=εSource 0 * alpha Level ζ+ [ Source 1 * ε1- alpha Levelζ]; 

Â Pixel Mode 8bpp : 

Destination Data   

=εSource 0 * alpha Level ζ+ϩIndex palette εSource 1[5:0]ζ*ε1 -  alpha 

Levelζϫ 

Â Pixel Mode 16bpp : 

Destination Data   

=εSource 0 * alpha Level ζ+ϩSource 1 [11:0] * ε1 -  alpha Levelζϫ 

 

ᶂ 15-25σ8bpp Pixel Mode Ӕ 

 

15-4σAlpha Blending Pixel Mode --  8bpp  

Bit[7:6]  Alpha Level  

0h 0 

1h 10/32  

2h 21/32  

3h 1 
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ᶂ 15-26σ16bpp Pixel Mode Ӕ 

 

15-5σAlpha Blending Pixel Mode --  16bpp  

Bit[15:12]  Alpha Level  

0h 0 

1h 2/32  

2h 4/32  

3h 6/32  

4h 8/32  

5h 10/32  

6h 12/32  

7h 14/32  

8h 16/32  

9h 18/32  

Ah 20/32  

Bh 22/32  

Ch 24/32  

Dh 26/32  

Eh 28/32  

Fh 1 
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ᶂ 15-27σ ᴿ ᾭẘַײԒḔᶵֹαPixel Mode β∫ ᶂ 

 

 

ᶂ 15-28σPicture Mode Ӕ 
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ᶂ 15-29σ ᴿ ᾭẘַײԒḔᶵֹαPicture Mode β∫ ᶂ 
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15.6.10  ᴿ ᾭẘַײ MCU ֑ԃ 

ו℅ █ᵀ҃‎◊ 0љ‎◊ 1￼ᾭὯẊ֒Ԅ ￼ԓḕι ‎◊ 0￼ᾭὯῗҡMCU ‎￼ι‎◊

1ᾭὯֱּיῘ ԓḕιԎḜῶԋ҈ Alpha blending ￼₩Ẫ Picture љ Pixelљі ￼ ᵀ

῎ẙ￼ԓḕᶶֺεPhpru| Frs| zlwk rsdflw|ɓζ ᵃ  

 

ᶂ 15-30σ ᴿ ᾭẘַײ MCU ֑ԃ Ӕ 

 

 

ᶂ 15-31σ ᴿ ᾭẘַײ MCU ֑ԃ∫ ᶂ 
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15.6.11  ᴿỴṜ ẻַײԒḔᶵֹ 

ו℅ ҺṄҡῘ ԓḕ ᴨ￼‎◊ 0εS0ζᴅ ẽӵᾭὯεbit -mapζ ἄẼ ẽӵᾭὯιẊ

ћ֒ԄῘ ԓḕ ￼ԓḕѧ ḅ‛ᴅ ᾭὯ bit ѭɒ4ɓ ѱṄҺ Ὥἄׁ῟ ḷḕᵸ ḧ￼

ḅ‛ᴅ ᾭὯ bit ѭɒ3ɓι ѱṄҺ Ὥἄ ῟ ḷḕᵸ ḧ￼ ᴅ ᾭὯḴẙ

ֱῗּיREG[92h] ‎ḧѲι‎◊ 0ᴅ ᾭὯḴẙᴵҨḧѲѭ 8bit/16bit ḅ‛ᴅ ᾭὯḴẙḧ

Ѳѭ 8bitι ѱ ROPεstart bit ζᴵ ḧӪᴵּי bit7 ~ bit0 ‎Ẹ Ḋӈψḅ‛ᴅ ᾭὯḴẙ

ḧѲѭ 16bitι ѱ ROPεstart bit ζᴵ ḧӪᴵּי bit15 ~ bit0 ‎Ẹ Ḋӈ  

 

ӕḅїᶃιׁ῟ ḷḕᵸ ḧ￼ ѭ ι ῟ ḷḕᵸ ḧ￼ ѭ ιἍệֹ￼ Ẽ

Ἓṝ ‛  

 

ᶂ 15-32σ ᴿỴṜ ẻַײԒḔᶵֹ Ӕ 

 

ӕḅїᶃιROP = 7ιׁ῟ ḷḕᵸ ḧ￼ ѭ ι ῟ ḷḕᵸ ḧ￼ ѭᶆ ι

BTE Width = 23 ῊιἍệֹ￼ ẼἛṝ ‛  

 
ᶂ 15-33σ ẻỴṜᾶ Ӕ 1 
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їᶃ ӕֱѭ ROP = 4ιԎҤ ḧјᴪῊἍệֹ￼ ẼἛṝ ‛  

 
ᶂ 15-34σ ẻỴṜᾶ Ӕ 2 

 

 

ᶂ 15-35σ ᴿỴṜ ẻַײԒḔᶵֹ∫ ᶂ 
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15.6.12  ᴿỴṜ ẻј Chroma Key  ԒḔᶵֹײַ

ו℅ ҺṄҡῘ ԓḕ ᴨ￼‎◊ 0εS0ζᴅ ẽӵᾭὯεbit -mapζ ἄẼ ẽӵᾭὯιẊ

ћ֒ԄῘ ԓḕ ￼ԓḕѧ ḅ‛ᴅ ᾭὯ bit ѭɒ4ɓι ѱṄҺ Ὥἄׁ῟ ḷḕᵸ ḧ

￼ ḅ‛ᴅ ᾭὯ bit ѭɒ3ɓι ѱṄјҺḾ ￼ԓḕӮүӍ￼῭טιҨ ἄ ῎￼ᾦ

‛  

 
ᶂ 15-36σ ᴿỴṜ ẻј Chroma Key ԒḔᶵֹײַ Ӕ 

 

 

ᶂ 15-37σ ᴿỴṜ ẻј Chroma Key ∫ԒḔᶵֹײַ ᶂ 
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15.6.13 ᶞᶩ╤αSolid Fillש  β 

ו℅ Һ ḾBTEὝḧ￼ ẻ ᶀӮὝḧ ￼ᶪ◑ Ѧו ῗ Ӕּזᶈᶪ◑ Ѧᶽ ᶀת

ᶟ ᶪ◑￼ ḧᶈ BTE￼ׁ῟ ḷḕᵸѧ  

 

 

ᶂ 15-38σשᶞᶩ╤ Ӕ 

 

 

ᶂ 15-39σשᶞᶩ╤∫ ᶂ 
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16.  ᾶ ᾑḓ 

LT7689 ῶѣ ᾰḔᶃẻ‎◊χ 

 

Â ԓấ ASCIIḔᶚ 

Â Ӕּז ḧѲḔᶚεCGRAMζ 

 

LT7689 ҃ԓấ 4 ASCIIḔᶚᶹιѼӹ MCU ֒ԄᾭὯֹḔᶚḷḕᵸ Ḕו ιљḔᶚ ԋ￼

ḷḕᵸῗ REG[CCh] ~ REG[DEh]ζι ᾰḔ ᴵҨᶈׁ῟ љ ῟ ḷḕᵸ εREG[D2h] ~ REG[D7h]ζ

ѧ ḧ  

 

16.1  ԒẤḓẒ 

LT7689 ԓấѕ јᵃ֫ ꞌεḔ ᶽṇζ￼ ASCIIḔᶚχ8*16ι12*24ι16*32ιMCU ᴱ ֒

ԄḔᶚ ṏᴵҨ —￼ ASCII ḔῘ ᶈ LCD ṜіιῘ ￼Ḕ ᶽṇּי REG[CCh] [5:4]‎

ḧι Ḕᶚ ῗḾẔֹ ISO/IEC 8859-1/2/4/5 ‰֝εḅї 16-1 ~  16-4ζιῘ ᵤ

ISO/IEC 8859 Ḕᶚּי REG[CCh] [1:0]‎ ḧι℅ᶹӔּז ᴵҨ ׁ῟ ḷḕᵸ REG[D2h ~ 

D4h] љ ῟ ḷḕᵸεREG[D5h] ~ REG[D7h]ζ ḧ‎ ὍᾰḔ￼ ᴵҨᴠ ї ￼ ẑ

╙ ᶃχ 

 

 

ᶂ 16-1σӓⱴԒẤḓẒ∫ ᶂ 
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16-1 ѭ ISO/IEC 8859-1 Ḕ ￼ ΆẪιISO￼ỴộῗɒInternational Organization for 

Vwdqgdugl}dwlrqɓISO/IEC 8859-1 ѭɒOdwlq-4ɓι ῗ ISOᴧṝ֧‎￼ 8-bit Ḕ

￼ ֫ ἾђḔ⅔￼ ֫ ῗּי 0xA0-0xFF ἄ ḔӺ ᾯѦ҈זּ ₰ιץὐ ṉ

ṱṒҍ ᴇ ṵ֯ᶨṒ Ѭ │ ṡ ậ Ᾱԉ ז ҍ Ị ⁪ ԉ ֖

ṡ Ⱬṉԉ Ỵᶽַ Ἶђ ᴋₒᶥ ὥḍ ⱳ ΅Ἶђ ⁪ԉ ṉ ⱳם

Ԑשּׁ ᾰḔ⅔ι ῶ ᴺѼᴵҨӔּז ISO / IEC8859-1 ℅ᶹιḜѼẂּ҈ז₰╖Ҩᶹ￼

ᶺ ιḅᾹּבṸ ᴍṒ ‎ ҍᵙҤז ї ￼ ⁪ѧιḔ 0x80-0x9F ῗ

Microsoft windows ḧѲ￼ι ѭ CP1252εWinLatin1 ζ  

16-1σISO/IEC 8859 -1 
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16-2σISO/IEC 8859 -2 

 
                        

16-2ѭ ISO/IEC 8859-2‰֝Ḕ ιISO/IEC 8859-2Ѽ ѭ Latin -2ι ῗ ISO/IEC 8859 

8 ӈ Ḕ ￼ ҇ ֫ Ҏ Ӫ֡ѶᴵҨּ҈זї֯₰╖￼ ҐὭ ιḅԀ ᶊҍ

ὰԀ ⱳַצ └ԉ Ᾱ╒ҵԀ Ᾱ╒ᾰṒҍ ᵙі ṵ ᶩṉ ҍ Ị

Ἶђ ѼᴵҨӔּז ISO/IEC 8859-2 ℅ᶹιḜѼᴵ ҈זּ Ҏ ₰ ιḅ ԉε Ԑᵙשּׁ҃

ԉӔּזѳᶹζ  

 

  



LT7689                                            Uart TFT Ѩᴬṛὔֹ ○ 

© Levetop Semiconductor Co., Ltd. Page -102- 

LT7689_DS_CH / V2.5 

16-3ѭ ISO/IEC 8859-4 ISO/IEC 8859-4 ѭ Latin -4ἆῗɒQruwk HxurshdqɓιḜῗ

ISO/IEC 8859 8 -bit Ḕ ￼ ᵺ ֫ ѦѮ ӔּזᶈⱫ≠Ṓҍ ⁪ ԉ Ἶ ҍ

Ḩ ᵙSami ℅Ḕ ѼᾟὙѬ ԉ Ị Ἶђ ὥḍ Ᾱ╒ᾰ

Ṓҍ ᵙּׁשԐ  

 

16-3σISO/IEC 8859 -4 

 
 

16-4σISO/IEC 8859 -5 
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16-4ѭ ISO/IEC 8859-5ιISO/IEC 8859-5ῗ ISO/IEC 8859 8 -bit Ḕ ￼ ҋ ѦḔ

Ѯ ῗᾟὙӠַזҍ ︢ӟ Ᾱ ӟ Ᾱ ᶩṉ ҍᵙ Ԏ  

 

                            

8*16ι            12*24ι               16*32  

ᶂ 16-2σїᵂḓ ᶼṆַײ ASCII Ӕ α8*16 / 12*24 / 16*32 β 
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16.2  ḦѱḓẺ 

LT7689 ᴵҨ Ӕּז ֳấḔẻἆ ᴺιᴵҨֳấᴁ ε8*16 12*24 16*32 dots ζἆῗԅ

ε16*16 24*24 32*32 48*48 72*72 dotsζ￼Ḕẻἆ ᴺι℅ו ᾟὙ 32,768 ᴁ Ḕἆ

32,768 ԅ Ḕιᴁ Ḕẻ ᶀῗᶈ 0000h ~ 7FFFhι ԅ Ḕẻ ᶀֱῗ 8000h ~ 

FFFFh ẸӔּז ԄḔ ιֱ LT7689ṄҺṄԎ Ậ ԓ Ῐ ԓḕḔ ιẊћṄḔẻἆ

ᴺᾭὯḕֹῘ ԓḕ￼ת Ḕẻἆ ᴺ￼ ᴵҨּׁי῟ REG[D2h ~ D4h] љ ῟

REG[D5h ~ D7h] ￼ḷḕᵸḧѲ  

 

16.2.1  8*16 ḓᶙὑ֮―ẩ 

ֳấḔẻἆ ᴺῊιLT7689 ᴵҨ ֮ԓ Ῐ ԓḕ￼•Ѧת εCGRAMζιⱡᵅ MCU

Ṅֳấ￼Ḕẻἆ ᴺᾭὯӾḕԄ CGRAMѧιӕḅֳấ 8*16 Ḕᶚι 16bytes ᾭὯι Ḋ

ᶊᶍѭ 1000hιḔẻ ѭ 0000hιֱ ḔᶚᾭὯẔ֒Ԅֹ 1000h ~ 100Fh ￼ᶊᶍιֳấ

2Ѧ 8*16 ḔᶚιḔẻ ֱѭ 0001hιḔᶚᾭὯẔ֒Ԅֹ 1010h ~ 101Fh ￼ᶊᶍιCGRAM

ᶊᶍљᾭὯὴ֯ΆẪḅїχ 

 

CGRAM ᶉᶌ = ḉᶉᶌ +αḓẺֿ16 * בβ 

 

16-5σֲẤ 8*16 ḓᶙַײὑ֮―ẩ 

 

 

 

 

 

 

 

 

 

  

ḓẺ σ0000hבֿ  ḓẺ σ0001hבֿ  

Address  Data  Address  Data  

1000h  Byte0χ3Fh 1010h  Byte0  

1001h  Byte1χ3Fh 1011h  Byte1  

1002h  Byte2χ0Ch 1012h  Byte2  

1003h  Byte3χ0Ch 1013h  Byte3  

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

100Dh  Byte14χ

C0h 

101Dh  Byte14  

100Eh Byte14χFFh 101Eh Byte14  

100Fh Byte15χFFh 101Fh Byte15  
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16.2.2  16*16 ḓᶙὑ֮―ẩ 

ֳấ 16*16 Ḕᶚι 32bytes ᾭὯιӕḅ Ḋᶊᶍѭ 1000hιḔẻ ѭ 0000hιֱ Ḕ

ᶚᾭὯẔ֒Ԅֹ 1000h ~ 101Fh ￼ᶊᶍιֳấ 2Ѧ 16*16 ḔᶚιḔẻ ֱѭ 0001hιḔ

ᶚᾭὯẔ֒Ԅֹ 1020h ~ 103Fh ￼ᶊᶍιCGRAMᶊᶍљᾭὯὴ֯ΆẪḅїχ 

CGRAM ᶉᶌ = ḉᶉᶌ +αḓẺֿ32 * בβ 

16-6σֲẤ 16*16 ḓᶙַײὑ֮―ẩ 

 

 

 

 

 

 

 

 

 

 

 

 

  

ḓẺ σ0000hבֿ  

Address  Data  Address  Data  

1000h  Byte0χ0Fh 1001h  Byte1χFFh 

1002h  Byte2χ0Fh 1003h  Byte3χFFh 

1004h  Byte4χ0Fh 1005h  Byte5χFFh 

1006h  Byte6χ0Fh 1007h  Byte7χFFh 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

101Ah  Byte26χFFh 101Bh Byte27χF0h 

101Ch Byte28χFFh 101Dh  Byte29χF0h 

101Eh Byte30χFFh 101Fh Byte31χF0h 
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16.2.3  12*24 ḓᶙὑ֮―ẩ 

ֳấ 12*24 Ḕᶚι 48bytes ᾭὯιԎѧ᷈ᾭ Byte ￼ bit[3:0]  ổּצιӕḅ Ḋᶊᶍѭ

1000hιḔẻ ѭ 0000hιֱ ḔᶚᾭὯẔ֒Ԅֹ 1000h ~ 102Fh ￼ᶊᶍιֳấ 2Ѧ

12*24 ḔᶚιḔẻ ֱѭ 0001hιḔᶚᾭὯẔ֒Ԅֹ 1030h ~ 105Fh ￼ᶊᶍιCGRAMᶊ

ᶍљᾭὯὴ֯ΆẪḅїχ 

CGRAM ᶉᶌ = ḉᶉᶌ +αḓẺֿ48 * בβ 

16-7σֲẤ 12*24 ḓᶙַײὑ֮―ẩ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ḓẺ σ0000hבֿ  

Address  Data  Address  Data  

1000h  Byte0χ1Fh 1001h  Byte1χF0h 

1002h  Byte2χ1Fh 1003h  Byte3χF0h 

1004h  Byte4χ1Fh 1005h  Byte5χF0h 

1006h  Byte6χ03h 1007h  Byte7χ80h 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

102Ah  Byte42χFFh 102Bh Byte43χ

80h 

102Ch Byte44χFFh 102Dh  Byte45χ

80h 

102Eh Byte46χFFh 102Fh Byte47χ

80h 



LT7689                                            Uart TFT Ѩᴬṛὔֹ ○ 

© Levetop Semiconductor Co., Ltd. Page -107- 

LT7689_DS_CH / V2.5 

16.2.4  24*24 ḓᶙὑ֮―ẩ 

ֳấ 24*24 Ḕᶚι 72bytes ᾭὯιӕḅ Ḋᶊᶍѭ 1000hιḔẻ ѭ 0000hιֱ Ḕ

ᶚᾭὯẔ֒Ԅֹ 1000h ~ 1047h ￼ᶊᶍιֳấ 2Ѧ 24*24 ḔᶚιḔẻ ֱѭ 0001hι

ḔᶚᾭὯẔ֒Ԅֹ 1048h ~ 108Fh ￼ᶊᶍιCGRAMᶊᶍљᾭὯὴ֯ΆẪḅїχ 

CGRAM ᶉᶌ = ḉᶉᶌ +αḓẺֿ72 * בβ 

16-8σֲẤ 24*24 ḓᶙַײὑ֮―ẩ 

 

 

 

 

 

 

 

 

 

  

ḓẺ σ0000hבֿ  

Address  Data  Address  Data  Address  Data  

1000h  Byte0  1001h  Byte1  1002h  Byte2  

1003h  Byte3  1004h  Byte4  1005h  Byte5  

1006h  Byte6  1007h  Byte7  1008h  Byte8  

1009h  Byte9  100Ah  Byte10  100Bh Byte11  

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

103Fh Byte63  1040h  Byte64  1041h  Byte65  

1042h  Byte66  1043h  Byte67  1044h  Byte68  

1045h  Byte69  1046h  Byte70  1047h  Byte71  
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16.2.5  16*32 ḓᶙὑ֮―ẩ 

ֳấ 16*32 Ḕᶚι 64bytes ᾭὯιӕḅ Ḋᶊᶍѭ 1000hιḔẻ ѭ 0000hιֱ Ḕ

ᶚᾭὯẔ֒Ԅֹ 1000h ~ 103Fh ￼ᶊᶍιֳấ 2Ѧ 16*32 ḔᶚιḔẻ ֱѭ 0001hιḔ

ᶚᾭὯẔ֒Ԅֹ 1040h ~ 107Fh ￼ᶊᶍιCGRAMᶊᶍљᾭὯὴ֯ΆẪḅїχ 

CGRAM ᶉᶌ = ḉᶉᶌ +αḓẺֿ64 * בβ 

16-9σֲẤ 16*32 ḓᶙַײὑ֮―ẩ 

 

 

 

 

 

 

 

 

ḓẺ σ0000hבֿ  

Address  Data  Address  Data  

1000h  Byte0  1001h  Byte1  

1002h  Byte2  1003h  Byte3  

1004h  Byte4  1005h  Byte5  

1006h  Byte6  1007h  Byte7  

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

103Ah  Byte58  103Bh Byte59  

103Ch Byte60  103Dh  Byte61  

103Eh Byte62  103Fh Byte63  
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16.2.6  32*32 ḓᶙὑ֮―ẩ 

ֳấ 32*32 Ḕᶚι 128bytes ᾭὯιӕḅ Ḋᶊᶍѭ 1000hιḔẻ ѭ 0000hιֱ Ḕ

ᶚᾭὯẔ֒Ԅֹ 1000h ~ 107Fh ￼ᶊᶍιֳấ 2Ѧ 32*32 ḔᶚιḔẻ ֱѭ 0001hιḔ

ᶚᾭὯẔ֒Ԅֹ 1080h ~ 10FFh ￼ᶊᶍιCGRAMᶊᶍљᾭὯὴ֯ΆẪḅїχ 

CGRAM ᶉᶌ = ḉᶉᶌ +αḓẺֿ128 * ב β 

16-10σֲẤ 32*32 ḓᶙַײὑ֮―ẩ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ḓẺ σ0000hבֿ  

Address  Data  Address  Data  Address  Data  Address  Data  

1000h  Byte0  1001h  Byte1  1002h  Byte2  1003h  Byte3  

1004h  Byte4  1005h  Byte5  1006h  Byte6  1007h  Byte7  

1008h  Byte8  1009h  Byte9  100Ah  Byte10  100Bh Byte11  

100Ch Byte12  100Dh  Byte13  100Eh Byte14  100Fh Byte15  

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

1074h  Byte116  1075h  Byte117  1076h  Byte118  1077h  Byte119  

1078h  Byte120  1079h  Byte121  107Ah  Byte122  107Bh Byte123  

107Ch Byte124  107Dh  Byte125  107Eh Byte126  107Fh Byte127  



LT7689                                            Uart TFT Ѩᴬṛὔֹ ○ 

© Levetop Semiconductor Co., Ltd. Page -110- 

LT7689_DS_CH / V2.5 

16.2.7  CGRAM ∫צḉֳײַ  

 

 

ᶂ 16-3σCGRAM ∫צḉֳײַ ᶂ 
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16.2.8  ӓⱴ Serial Flash CGRAM ∫צḉֳײַ  

 

ᶂ 16-4σӓⱴ Serial Flash CGRAM ∫צḉֳײַ ᶂ 
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16.3  ᾑḓᾟ 90 ẘ 

LT7689 ᾟὙᾰḔ᾿ ו ι Ῐ Ḕ ᴵҨ Ὴ ᾿ 90ẙι יּ ḧḷḕᵸ REG[CDh] bit4 

= 1ιᴣ ḧ VDIRεREG[12h] bit3ζι ‾ LCD₩ᶒᴵҨῘ ᾿ 90 ￼Ḕ ιḅ‛Ṅ LCDṜ

Ẇ᾿ ѭ Ὴ 90 ẙιṄҺ ֹṜẆḅї  

 

 

 

 

 

 

 

 

 

ᶂ 16-5σᾑḓᾟ Ӕ 

 

16.4  ḓӋᾄᶼј ᾭ 

LT7689 ώӗḔӌ ớᾣᶽ￼ו ιּיḷḕᵸ REG[CDh] bit[3:0] ‎ίֺ  

 

 

 

 

 

 

 

 

ᶂ 16-6σᾑḓḓӋᾄᶼ 

 

16.5  ḓӋ ᾭ 

LT7689 ώӗḔӌ ו῎ ιּיḷḕᵸ REG[CDh] bit6 ‎ίֺ  

 

 

 

 

 

 

ᶂ 16-7σᾑḓḓӋ ᾭ Ӕ 
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16.6  ᾑḓ Ὀח  

LT7689 ώӗᾰḔ Ὥט ו ιᶈᾰḔ֒Ԅ ֹṪӐ Һ Ὥט ѼṏῗᶈᾰḔ₩Ẫ

ῊιᾰḔӿ‰ӈ ט ιẸ֒ԄᾰḔᶈᶘז љ↨Ẉ ṪӐ ᶀῊιҺ Ὥֹїט

 

 

 

ᶂ 16-8σᾑḓ Ὀח Ӕ 

 

16.7  ḓ ḽח  

LT7689 ώӗᾰḔḾ ו ι LCD ᶈᴁẻḔ ԅẻḔҐ ￼ừ֙їᴵҨῘ ￼⅝ ᾯ ו℅

יּ ḧ REG[CDh] bit7 = 1 ῊẦᵏ  

 

 

 

 

 

ᶂ 16-9σḓ ḽח Ӕ  
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16.8  Ӿ  

LT7689 ώӗᶃẻӿ‰љᾰḔӿ‰ו ᶃẻӿ‰ῗּי 32*32 ￼ӵ ᶃẻ ἄιḜᴵҨ Ῐ ᶈ

Ӕּז ḧѲ￼ӈ іιẸ ḧӈ ᾡᴪῊιᶃẻӿ‰ṏҺ ט ᾰḔӿ‰ῗώӗᾰḔ֒ԄῊ

￼Ὕ ιḜῘ ᶈ ׁᾰḔᴵҨ֒Ԅ￼ӈ ιᾰḔӿ‰￼Ḵẙљ ẙᶹ ῗᴵҨ ḧ￼ ├

ỴẸ REG[12h] bit3 VDIR = 1 ῊιPIP ᶃẻӿ‰ ᾰḔӿ‰ ṄҺ ט ₿  

 

16.8.1  ᾑḓӾ  

ᾰḔӿ‰ ῶ Ҏו ḧιץὐ ӈט ᴵҨ ἄ ט ἆῗјז ט ‰ιᴣӿז ♣

ἆῗј ♣ ẸᾰḔ֒ԄῊιᾰḔӿ‰Һ ט їֹז ѦᾰḔ Ԅ￼ӈ ι ⅛₭ ￼ט

љᾰḔᶽṇљΆᵇῶԋ Ẹ ṪӐ ￼ Ὴιӿ‰ṄҺ їֹט ιӇῗ ├Ỵӿ

‰ ט וט ọ ῗᶈṪӐ ԓ ￼ᶽṇᴵҨҨӵ ѭᴅӈ‎ ḧ ї ֧֯ ԋ￼

ḷḕᵸὼ  

 

16-11σᾑḓӾ ּגԊַײḶḔᵷ  

Register 

Address  

Register 

Name  
   ᾭ 

REG[03h] ICR 
bit2χᶃẻ/ᾰ ₩Ẫ ὍεText 

Mode Enable ζ 

REG[3Ch] GTCCR 

bit1χᾰḔӿ‰ ḧεText Cursor 

Enable 

bit0χḔӿ‰ ♣ ḧεText Cursor 

Blinking Enable ζ 

REG[64h:63h] F_CURX ӿ‰ӈ χ֒ԄᾰḔῊ￼ Yᶑ‰ 

REG[66h:65h] F_CURY ӿ‰ӈ χ֒ԄᾰḔῊ￼ Yᶑ‰ 

REG[D0h] FLDR 
ḧᾰḔ￼ εCharacter Line Gap 

Settingζ 
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Â Ӿ ַײ  

ᾰḔӿ‰ᴵҨ ḧἄᶁḧ ꞌ￼￼ ♣ἆј ♣ιּיḷḕᵸ GTCCRεREG[3Ch]ζ ḧι ♣

Ὴι ♣Ὴ ᴵҨ ẑקԎ ԇẪḅїχ 

Blink Time αsecβ= BTCR[3Dh] * α1/Frame_Rate β 

 

їᶃӿ‰ ♣￼ӕḒѧιӿ‰￼ӈ Һӯּפᶈῳᵅ Ѧ֒ԄḔ￼ᵅ  

 

ᶂ 16-10σ ַײ Ӕ 

 

Â Ӿ ַײ ẘјḳẘ 

ᾰḔӿ‰ᴵҨ ḷḕᵸ CURHSεREG[3Eh]ζљ CURVSεREG[3Fh]ζᴞ ḧ ẙљḴẙ ᵃ

ῊᾰḔӿ‰￼ ẙљḴẙѼҺᴩᾰḔῗᵋ ᾣ εʑREG[CDh] bit[3:0] ζẽᵠι⃰ẂῘ їӿ‰Ḵ

ẙᴵҨ ѭ 1 ~ 32 ӵ ψ ӔּזᾰḔᾣᶽו Ὴιӿ‰￼Ḵẙљ ẙṄҺӘӤᾭᾣᶽ їᶃ

↨Ẉ ᶘ ￼ᾰḔӿ‰ ḧχ 

 

ḷḕᵸ CURHSεREG[3Eh]ζbit[4:0] = 00000 ~ 11111b  

 

 

 

1 pixel       2 pixels       3 pixels           32 pixels  

 

ḷḕᵸ CURVSεREG[3Fh]ζbit[4:0] = 00000 ~ 11111b  

 

 

 

1 pixel        2 pixels      3 pixels           32 pixels  

 

ᶂ 16-11σӾ ַײ ẘјḳẘ  
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16.8.2  ᶂẺӾ  

LT7689 ￼ᶃẻӿ‰ѭ 32*32 ӵ ἄι ⅛Ѧӵ ᴉּז 2Ѧ bitιּז‎Ὕḧᵺ χColor -

0 Color -1 ῟ ῟ᴦᵇ ζχ 

 

16-12σᶂẺӾ Ӵ Ḧѱ 

2Ωb00  Color -0ε יּ REG[44h] ￼ ḧ‎֘ḧζ 

2Ωb01  Color -1ε יּ REG[45h] ￼ ḧ‎֘ḧζ 

2Ωb10  ῟  

2Ωb11  ῟ᴦᵇ  

 

ᵼ℅ᶈ ấ Ѧᶃẻӿ‰Ὴ 256bytes ᶽṇ LT7689 ώӗ 4 Ѧᶃẻӿ‰ᴵӗ ὍιMCU

ᴵҨ יּ ḧ ԋ￼ῥḕ ‎ Ὅӿ‰ιᶃẻӿ‰ӈ ᴵּי GCHP0εREG[40h]ζ

GCHP1εREG[41h]ζ GCVP0εREG[42h]ζљ GCVP1εREG[43h]ζ‎ ḧψColor -0￼

ḷḕᵸיּ REG[44h] ḧιColor -1 ￼ ḷḕᵸיֱּ REG[45h] ḧιїᶃῗ 32*32 ᶃ

ẻӿ‰￼ӴḕᾭὯ⁪Ẫ￼ ῎  

 

 

 

 

 

 

 

 

 

 

Color -0￼ χ 

Color -1￼ χ 

ᶂ 16-12σᶂẺӾ  Ӕ 

 

Byte  Data  

0 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 1 0 1 

2 0 1 0 1 0 1 0 1 

: 

: 

: 

: 

: 

: 

: 

: 

254 0 1 0 1 0 0 0 0 

255 0 0 0 0 0 0 0 0 
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ᶂ 16-13σ ẤᶂẺӾ ∫ ᶂ 
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17.  ѭ⁴ẩѨ αSerial Bus Master β 

17.1  ấῡᾶ  

LT7689 ￼ TFT ίֺᵸԓ Ầ Ῐ ₩ᶒῶԓấ ṇᶚỉᶴתᵸιѮ ו￼ ῗᶈ≡ῶᶹ Ѯᶴ

ᵸתᵸ￼ừ֙їιἆῗѮᶴת ᶈ Ḋ ⅎιᶈẦ Ὴ Ἒיּ Ӵḕᶈ ḕѧ￼ ẑҦ ‎

Ῐ נּ ו℅זּ ᴵҨᶈ TFT_PWM [0]  Ậ ὶі Ѧ 10Kṫᴸ￼іἾּכ ι ѱ Ầ

 Ῐ ו ṏҺ Ӕ εEnableζιḅᶃ 17-1Ἅ ιᶈ℅ו Ӕ ￼ừẻїιLT7689 Ầ 

ᵅҺ Ἒט ֹ ḕѧ￼ ẑҦ ḢԅἚ ιѼṏῗἚ ֹ EXITὝҧἆ῾ḧѲ￼Ὕҧιⱡᵅ

ṏᴵҨṄѮί Ґּיᶹ ￼Ѯᶴתᵸ Ầ Ῐ ו ֺ ẑҦ љῘ ᾭὯọ ḕᶈ ᵃ￼

ḕѧ Ầ Ῐ ו ₩ᶒᾟὙ 12 ὝҧιὝҧו ḅїχ 

 

 

ᶂ 17-1σấῡᾶ ה ײַ Ḧ 

 

17-1σ12 ấῡᾶ ה ἷҦ 

No.  ἷ Ҧ ἷ Ҧ  ᾭ ἷҦ ẘ

αByteβ 

1 EXIT Exit instruction ε00h/FFhζ 1  

2 NOP NOP instruction εAAhζ 1 

3 EN4B Enter 4 -Byte mode instruction εB7hζ 1 

4 EX4B Exit 4-Byte mode instruction εE9hζ  1 

5 STSR Status read instruction ε10hζ  2 

6 CMDW  Command write instruction ε11hζ  2 

7 DATR Data read instruction ε12hζ 2 

8 DATW Data write instruction ε13hζ 2 

9 REPT Load repeat counter instruction ε20hζ 2 

10 ATTR Fetch Attribute instruction ε30hζ  2 

11 JUMP Jump instruction ε80hζ  5 

12 DJNZ Decrement & Jump  instruction ε81hζ 5 
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ḓ ἷҦσ 

Â Exit instruction αEXITβɆ 00h | FFh | Undefined instructions  

ѦὝҧו ῗ ֧Ầ Ῐ ו ẊћṄίֺ Ґ ᶹ MCU  

Â NOP instruction αNOPβɆ AAh  

ѦὝҧјҺӮүӍ҆ιⱡᵅἚ ї ѦὝҧ  

Â Enter 4 -Byte mode instruction αEN4BβɆ B7h  

ѦὝҧᴵҧ LT7689 ԓ ￼ỉᶴתᵸ Ḿᶹ ￼ ḕҨ 32 ӈ￼ᶊᶍἭᴨᾭὯι ᴵו ᴵҨ

Ӕּזᶈ ᶽ￼ԓḕіεᶽ҈ 128Mb ζιᵼѭ LT7689 ԓ ￼ỉᶴתᵸ Ḿᶹℓồ ӌ￼ᶊᶍ

Ӫѭ 24bits ιᵼ℅Ӕּז ᶽԓḕῊọ Ҩ℅ὝҧὝḧ ῶѕ Ά│ᴵҨ ֧ 32bits

ε4bytesζᶊᶍ₩ẪιἚ ֧ 4bytes ₩ẪὝҧεEX4Bζ ҭᶶӈ ԋ   

Â Exit 4 -Byte mode instruction αEX4BβɆ E9h 

ѦὝҧἚ ᴵҨ ֧ ḕ 4bytes ᶊᶍ₩Ẫᵻᶶֹ 3bytes ᶊᶍ₩Ẫ ῆ ֧ 4bytes ᶊᶍ₩

Ẫι Ḿ ḕ￼ḕᴨṄҺῗ 24bits ᶊᶍᶽṇ  

 

҆ḓ ἷҦσ 

Â Load repeat counter instruction αREPTβɆ 20h + param[0]  

ᴠᾭѭ Ѧ byeι ѦᴠᾭѮ ῗ ᶶ ᾭᵸӪιᴵҨљ DJNZὝҧᾉ  

Â Fetch attribute instruction αATTRβɆ 30h + param[0]  

Ὕҧᵅ￼ᴠᾭѭ Ѧ byteι ѦὝҧӔּזᶈḅӍ ẑקίֺᵸҨӗ ᴨ ḕιᴠᾭ￼ ‗ḅїχ 

 

_bit[3:0]χῗ SPI ꞌ ḧιίֺᵸᴵҨ⁞Ὧ ꞌ‎ ḧ Ẹ￼ SPI ꞌ Ӫῗ

0  

Fsck = Fcore / [ αDivisor + 1 β* 2 ]  

 

_ bit[4] χ[CPOL, CPHA] ῗ ₩Ẫ Ὅι ḧӪɎ3ɏῗ₩Ẫ 0ι ḧӪɎ4ɏῗ₩Ẫ 3

Ӫῗ 1ṏῗ₩Ẫ 3  

_bit[5]χῗḧѲ SFCS[1:0]# ₿Ὴ ἆῗ ѭ Ɑ Ὅ ẈῊכּ εtCSHζι ḧӪɎ3ɏѭ

4Ѧ ꞌι ḧӪѭɎ4ɏῗ 8Ѧ ꞌ Ӫῗ 8Ѧ ꞌ  

_ bit[7:6] χῗ ᵕῼᾭ ι ѣѦ bit ḧ 4 ᵕῼ ḧӪ 0 1 2 3 ḾẔ 0 8 16

24 ᵕῼᾭ Ӫѭ 0ιḅ‛ ᵕῼῗ ḕ￼ ᴨὝҧḾẔֹ 03hιԎḜ￼ֱḾẔֹ

0Bh  

 

Â Status read instruction αSTSRβɆ 10h + param[0]  

Ὕҧᵅ￼ᴠᾭῗּז‎ ᴨꜛỗ￼ι ᵻҽӪјῗ ῼ￼Ӫι ѱ Ѧ ᴨὝҧṄҺ ᶶἚ
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Â Command write instruction αCMDW βɆ 11h + param[0]  

Ὕҧᵅ￼ᴠᾭṄҺ CMDW ֒Ԅ LT7689 ѧ  

Â Data read instruction αDATRβɆ 12h + param[0]  

Ὕҧᵅ￼ᴠᾭ ￼ῗ ᴨ ῼӪιḅ‛ ֹ￼Ӫљ ῼӪјᵃιֱ℅ὝҧҺ ᶶἚ  

Â Data write instruction αDATW βɆ 13h + param[0]  

Ὕҧᵅ￼ᴠᾭҦ ￼ῗ DATW ֒Ԅ￼Ӫ  

 

Ҋḓ ἷҦσ 

Â Jump instruction αJUMPβɆ 80h + param[3] + param[2] + param[1] + param[0]  

Ὕҧᵅ￼ᴠᾭ 3 ~ 0 ῗ ḕ 28bits ᶊᶍӡỤιὭᴯ param[3]  ῗᶊᶍ[27:24]ιparam[2] 

ῗᶊᶍ[23:16]ιparam[1] ᶊᶍ[15:8]ιparam[0] ῗᶊᶍ[7:0]ιᶈἚ ᵅιїѦὝҧṄҺῗᶈ

ѦὝҧ￼Ὕḧᶊᶍ  

Â Decrement & Jump while not equal to zero αDJNZβinstruction Ɇ 81h + param[3] 

+ param[2] + param[1] + param[0]  

Ὕҧᵅ￼ᴠᾭ 3 ~ 0 ῗ ḕ￼ 28bits ᶊᶍӡỤιὭᴯ param[3] ῗᶊᶍ[27:24]ιparam[2] 

ῗᶊᶍ[23:16]ιparam[1] ᶊᶍ[15:8]ιparam[0] ῗᶊᶍ[7:0] ḅ‛ ᾭᵸ ҈ 0 ֱїѦὝҧ

￼ᶊᶍҺῗ ׁὝҧᶊᶍ+5ιᵋֱїѦὝҧ￼ᶊᶍҺῗᶈᴠᾭἍὝḧ￼ᶊᶍ  

 

ᶈẦ ᶶӈᵅιẦ Ῐ ו Һ Ḿ LT7689 ώӗ￼ѣѦ SPIὶᴭᾆḿι 0000h ~ 0007h ׁ 8

Ѧ byte ọ ῗɒ94k/ :5k/ ::k/ 96k/ ::k/ 95k/ :;k/ 9:kɓιḅ‛ ḕ ֧ ѱᵅ ᶴת￼

ᶊᶍṄҺῗε0008hζιᵋֱҺṄѮί Ґּיᶹ MCU LT7689 ԓ ￼ỉᶴתᵸҡồ ӌ￼ᶊ

ᶍ 0008h ẦḊἚ Ὕҧιḅ‛ῶ ֹ EXITὝҧἆ῾ḧѲ￼ὝҧἑҺṄίֺ Ґּיᶹ ￼ MCU

Ҩїѭ ѦҡᶹὛ￼ Flash(0x200 ᶊᶍ )ι ᴨ ắ 1024*768 ￼ᶃⱭᶈ LCDṜіῘ ￼ ӕ  

 

// Addr: 'h0000  

61  72  77  63  77  62  78  67     // ID  

 

//ִḊק PLL 

11  05  13  8A      // REG_WR ε'h05, 'h8A ζᵇḷḕᵸ REG[05] ֒Ԅ 0x8A  

11  06  13  41      // REG_WR ε'h06, 'h41 ζ 

11  07  13  8A      // REG_WR ε'h07, 'h8A ζ 

11  08  13  64      // REG_WR ε'h08 'h64 ζ 

11  09  13  8A      // REG_WRε'h09,'h8A ζ 

11  0A  13  64      // REG_WR ε'h0A, 'h64 ζ 

11  00  13  80      // REG_WR ε'h00, 'h80 ζ 

11  01  13  82      // REG_WR ε'h01, 'h82 ζ 

11  01  12  82      // REG_WR ε'h01, 'h82 ζ 

11  02  13  40      // REG_WR ε'h02, 'h40 ζ 

AA  AA  AA  AA    // Ὕҧ 
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//ִḊקῘ ԓḕ 

11  E0  13  29      // REG_WR ε'hE0, 'h29ζ 

11  E1  13  03      // REG_WR ε'hE1, 'h03ζ 

11  E2  13  0B      // REG_WRε'hE2, 'h0Bζ 

11  E3  13  03      // REG_WR ε'hE3, 'h03ζ 

11  E4  13  01      // REG_WR ε'hE4, 'h01ζ 

AA  AA  AA  AA    // Ὕҧ 

 

// LCDṜ 

11  10  13  04      // REG_WR ε'h10, 'h04 ζ 

11  12  13  85      // REG_WR ε'h12, 'h85 ζ 

11  13  13  03      // REG_WR ε'h13, 'h03 ζ 

11  14  13  7F      // REG_WR ε'h14, 'h7Fζ 

11  15  13  00      // REG_WR ε'h15, 'h00 ζ 

11  1A  13  FF      // REG_WRε'h1A, 'hFFζ 

11  1B  13  02      // REG_WR ε'h1B, 'h02ζ 

 

// Ѯ ᴭ 

11  20  13  00      // REG_WR ε'h20, 'h00 ζ 

11  21  13  00      // REG_WR ε'h21, 'h00 ζ 

11  22  13  00      // REG_WR ε'h22, 'h00 ζ 

11  23  13  00      // REG_WR ε'h23, 'h00 ζ 

11  24  13  00      // REG_WRε'h24, 'h00 ζ 

11  25  13  04      // REG_WR ε'h25, 'h04 ζ 

11  26  13  00      // REG_WR ε'h26, 'h00 ζ 

11  27  13  00      // REG_WR ε'h27, 'h00 ζ 

11  28  13  00      // REG_WR ε'h28, 'h00 ζ 

11  29  13  00      // REG_WR ε'h29, 'h00 ζ 

AA  AA  AA  AA    // Ὕҧ 

 

// ẕᶃ 

11  50  13  00      // REG_WR ε'h50, 'h00 ζ 

11  51  13  00      // REG_WR ε'h51, 'h00 ζ 

11  52  13  00      // REG_WR ε'h52, 'h00 ζ 

11  53  13  00      // REG_WR ε'h53, 'h00 ζ 

11  54  13  00      // REG_WR ε'h54, 'h00 ζ 

11  55  13  04      // REG_WRε'h55, 'h04 ζ 

 

// ט╗ ᴭ 

11  56  13  00      // REG_WR ε'h56, 'h00 ζ 
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11  57  13  00      // REG_WR ε'h57, 'h00 ζ 

11  58  13  00      // REG_WR ε'h58, 'h00 ζ 

11  59  13  00      // REG_WR ε'h59, 'h00 ζ 

11  5A  13  00      // REG_WR ε'h5A, 'h00 ζ 

11  5B  13  04      // REG_WRε'h5B, 'h04ζ 

11  5C  13  00      // REG_WR ε'h5C, 'h00ζ 

11  5D  13  03      // REG_WR ε'h5D, 'h03 ζ 

11  5E  13  02      // REG_WR ε'h5E, 'h02ζ 

 

// DMA ҡ FLAHSҽ ᾭὯֹῘ ԓḕ 

11  BC  13  00      // REG_WR ε'hBC, 'h00ζ 

11  BD  13  02      // REG_WR ε'hBD, 'h02ζ 

11  BE  13  00      // REG_WRε'hBE, 'h00ζ 

11  BF  13  00      // REG_WRε'hBF, 'h00ζ 

11  C0  13  00      // REG_WR ε*kF3/ɏk33ζ 

11  C1  13  00      // REG_WR ε*kF4 /ɏk33ζ 

11  C2  13  00      // REG_WR ε'hC2, 'h00ζ 

11  C3  13  00      // REG_WR ε'hC3, 'h00ζ 

11  C6  13  00      // REG_WR ε'hC6, 'h00ζ 

11  C7  13  04      // REG_WR ε'hC7, 'h04ζ 

11  C8  13  00      // REG_WR ε'hC8, 'h00ζ 

11  C9  13  03      // REG_WR ε'hC9, 'h03ζ 

11  CA  13  00      // REG_WR ε'hCA, 'h00ζ 

11  CB  13  04      // REG_WR ε'hCB, 'h04ζ 

11  B7  13  C0      // REG_WR ε'hB7, 'hC0ζ 

11  B6  13  01      // REG_WR ε'hB6, 'h01ζ 

AA  AA  AA  AA    // Ὕҧ 

11  B6  12  00      // REG_WR ε'hB6, 'h00ζ 

11  12  13  40      // REG_WR ε'h12, 'h40 ζ 

 

00 // Ầ 

 

ӓⱴ ֹῪҬσẦ Ῐ ו ֺ ẑҦ љῘ ᾭὯ ḔᶚἆԎḜ ѭ ẑҦ Ἅ ￼ᾭ

Ὧι ọ ḕᶈᵃ Ѧ ḕѧ ḅ‛Ӕּז ֬Ὥֹᴰ Ѧ ḕѧι ѱ ԋ￼ ẑҦ љᾭὯ

ọ ᴰיּ Ѧ ḕệֹ  
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17.2  SPI Master  

ᶈ LT7689 ￼ Master SPI ҽ ᾭὯѧιѩ Ὴ ӡᴺ SFCLKҺᵃℓ ӈљḾѣ‍ѩ ᾭὯ

ᴨ‾ιMaster Һᶈ Clock Edge ׁᴁѦᵕῼᾣ ԋӡỤᶈ SFDOӡᴺ іҨӗ Slave ᴠ

ἭᴨᾭὯ ᶈ Serial Master Control Register [SPIMCR2] ￼ bit[1:0] ιCPOLљ CPHAῶ 4

ᴵ ￼ᴃ ΆẪᴵҨ Ὅι Master љ Slave ọ ᾛӐᶈᵃ Ѧ ꞌѳї  

 

 
ᶂ 17-2σMaster SPI ᾎὊҼ  

 

Transmitting Data Bytes  

ᶈ ẑקίֺḷḕᵸᵅιSPI ҽ ᴵҨ ִḊק ִḊקҽ ᾭὯ￼ΆẪῗṄᾭὯ֒Ԅ [SPIDR] 

ḷḕᵸѧι֒Ԅ SPIDR￼ᾭὯḫ іῗ֒Ԅԏῶ 16 Ѧ▄ẙ￼ FIFO ѭ Write FIFO ⅛Ѧ֒

Ԅ￼ᾭὯҺᶭזWrite FIFO ￼ Data Byte Ẹ SS_ACTIVE ѭ 1Ẋћ FIFOјῗ ￼ừ֙їι

LT7689 ҺṄῳӾ֒ԄWrite FIFO ￼ᾭὯẦḊҽ Slave  

 

Receiving Data Bytes  

ὶᾠᾭὯљҽ ᾭὯῗᵃῊғּו￼ ⅛Ẹҽ ᾭὯṏҺ ᾭὯ ὶᾠֹ ᵼ℅Ḿ⅛ ὶ

ᾠ￼ᾭὯι ọ ֒ї ᵕῼֹWrite FIFO ѧι Һғּו SPIҽ ӐιѼṏῗҽט￼ ᵕῼ￼

ᵃῊѼҺὶᾠᾭὯ ⅛Ẹҽ ​Ὴιὶᾠֹ￼ᾭὯҺ ᾣᶈ Read FIFO ѧ Read FIFO љ

Write FIFO ῗ ḾẔ￼ιѼῗ Ѧ꜠ ԏῶ 16 Ѧ▄ẙ￼ FIFO FIFOԓḳᴵҨҡ [SPIDR] ḷḕ

ᵸѧ ֹ  

 

FIFO Overrun  

ῂ ῗWrite FIFO ῗ Read FIFO ῗӔּז Circular Memories ᴞ₩Ὁ Ѧῂ ֺ￼ᶽԓḕ

Ẹᶈ FIFOṰ ◑￼ừ֙їιԜ֒Ԅ FIFO￼ᾭὯṄҺ ὲῳῇ￼ᾭὯ ḷḕᵸ [SPIDR] יּ

֒ԄWrite FIFO ḅ‛ ἄ Overflow ￼ ιṏҺ ἄᾭὯ￼ ι ѱӔּז SPIὶᴭҽ ￼ṏј

ҺῗῳΈ Ԅ￼ᾭὯι ῗῳᵅ Ԅ FIFO￼ᾭὯ ḅᶃ 17-3 ӕιWP ѭ Write Pointer ιẸ

FIFO Ṱ ◑￼ừ֙їιԜ֒Ԅ FIFO ￼ᾭὯṄҺ ὲῳׁ ￼ ᾭὯιRP ѭ Read 

Pointerι ḅ‛ѳׁ FIFO Read ӐιRPט≡ Һӯᶈῳׁ ι Ӈᴧּו Overflow ￼ ι

FIFO ReadҺ ֹ ￼ᾭὯ  
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ᶂ 17-3σFIFO Overrun Ӕ 

 

ᴱῶ Ά│ᴵҨᶶӈWrite ת֗ ῗṄ [SS_ACTIVE] ▐ѭ0ιῂ ῗRead FIFO ῗWrite 

FIFO Һ ᶶӈ Read FIFO Overruns ᴵ Һῶỉṇ￼Ҿḱι⸗ָῗ SPI Busᴱ Ӕּזᶈҽ ᾭ

Ὧі ѱᵃῊὶᾠֹᾭὯᴵҨ ổּצι҆ḫі Read FIFO Overruns ῗῂԋ ￼ ḅ‛ SPI

Ӕּזᶈ ҽ љὶᾠᾭὯι ѱ Read FIFOḾ ṏῗỄ ￼ι ׁ Read FIFO￼ᾭὯ▄ẙ

￼Ά│ῗ dummy read ￼ᾭ ҈Ṱҽ transmitted Ҩ 16 ᴨӎᾭ  

 

N dummy_reads  = N transmitted_bytes  mod 16  

 

ώ σḅ‛ᶈ Read FIFO≡ῶ ￼ừ֙їιӴḕ 16 ᾭὯọḧҺ ἄ Overwritten ιᵼ℅ᶈ⅛ὶ

ᾠ 16 ᾭὯѳׁọ Read FIFOῗјῗ ￼  
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Reference Code for SPI Master Loop Test αConnect SFDO to  SFDIβ 

REG_WRε'hBB, 8'h1fζ;            //Divisor, configure SPI clock frequency  

REG_WRε'hB9, 8'b0001_1111 ζ;   // {1'b0, mask, SS #_sel, ss_active, ovfirqen, emtirqen,   

// cpol, cpha}, SS# low  

REG_WRε'hB8, 8'h55 ζ;           // TX  

REG_WRε'hB8, 8'haaζ;            // TX  

REG_WRε'hB8, 8'h87 ζ;           // TX  

REG_WRε'hB8, 8'h78 ζ;           // TX  

waitεINT#ζ; 

REG_RDε'hBA, accζ; 

whileεacc != 8'h84 ζbegin  

    $displayε"wait for FIFO empty ..." ζ; 

    REG_RDε'hBA, accζ; 

end  

REG_WRε'hBA, 8'h04 ζ;           // clear interrupt flag  

REG_RDε'hB8, 8'h55 ζ;            // RX  

REG_RDε'hB8, 8'haaζ;            // RX  

REG_RDε'hB8, 8'h87 ζ;            // RX  

REG_RDε'hB8, 8'h78ζ;            // RX  

REG_WRε'hB9, 8'b0000_1111 ζ;   // {1'b0, mask, SS #_sel, ss_active, ovfirqen, emtirqen,  

//  cpol, cpha}, SS# high.  



LT7689                                            Uart TFT Ѩᴬṛὔֹ ○ 

© Levetop Semiconductor Co., Ltd. Page -126- 

LT7689_DS_CH / V2.5 

17.3  Ѩ Ḕὔֹ 

LT7689 ԓ ￼ TFTίֺᵸ SPI Master ѼᾟὙᶹ ḕεSerial FlashζιᾟὙ￼ᴃ ῶ 4-BUS

εNormal Read ζ 5-BUSεFAST Readζ Dual Mode 0 Dual Mode 1 љ Mode 0/Mode 

3 ḕ/ROM ו ᴵҨ ᾰḔ₩Ẫљ DMA ₩ẪӔּז ᾰḔ₩Ẫ ᶹ ￼ ḕ/ROM Ӵḕ￼

ῗᾰḔ￼ bitmap ᶃᾰҭ DMA ₩Ẫ ᶹ ￼ ḕӴḕ￼ῗ DMA ￼ᾭὯι ẂῗӴḕᶃ⁶ι

Ӕּז ᴵҨӔּזDMA ồῘז ᾭὯּי ḕҽ Ῐḕѧι Ѧᶴת ј MCU￼ᶴת  

 

 

ᶂ 17-4σLT7689 Ѩ Flash/ROM ẓⱴ⸗  

 

SPI ḕ/ROM ￼ ᴨᵘҧљᴃ ι ᴠ ї : 

 

17-2σSPI Ḕַײ ᴧᵗҦјᴂ  

REG [B7h] 

Bit[3:0]  
Read Command Code  

000xb   

1x ᴧᵗҦֿב Ɇ 03h  

ᴨ ẙι ḕ LT7689 ￼ᾭὯ Ԅѭ SFDIẬ ᶈᶊᶍљ

ᾭὯ ј ᵕῼ  

010xb  

1x ᴧᵗҦֿב Ɇ 0Bh  

ѭồ ᴨ ẙεFast Readζι ḕ LT7689 ￼ᾭὯ Ԅѭ

SFDIẬ ᶈᶊᶍљᾭὯ Һῶ 8Ѧ ᵕῼ  

1x0xb  

1x ᴧᵗҦֿב Ɇ 1Bh  

ѭ ᴨ ẙι ḕ LT7689 ￼ᾭὯ Ԅѭ SFDIẬ Ԝᶊᶍ

љᾭὯ Һῶ 16 Ѧ ᵕῼ  

xx10b  

2x ᴧᵗҦֿב Ɇ 3Bh  

ḕ LT7689 ￼ᾭὯ ԄΆẪѭҐ ԄιԎ ԄẬ ѭ SFDIљ

SFDO ᶈᶊᶍљᾭὯ Һῶ 8Ѧ ᵕῼεMode 0 ζ  

xx11b  

2x ᴧᵗҦֿב Ɇ BBh 

LT7689 ￼ᶊᶍ ֧љᾭὯ Ԅ ѭҐ ẪιԎӔּז￼ ֧ ԄẬ

ѭ SFDIљ SFDO ᶈᶊᶍљᾭὯ Һῶ 4Ѧ ᵕῼεMode 1 ζ  
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ᶂ 17-5σMo de 0 јMode3 Ҽ ᴂ  

 

ᶃ 17-6ѭ SPI ḕ￼ ᴨᵘҧῊẑᶃιḅ‛ REG[B7h] bit5=0 ֱҦ ᶊᶍ ѭ 24bitsι 24

Ѧ Clockιḅ‛ REG[B7h] bit5=0 ֱҦ ᶊᶍ ѭ 32bitsι 32 Ѧ Clock  

 

 

ᶂ 17-6σSPI Ḕַײ ᴧᵗҦ 

 

 

ᶂ 17-7σSPI ḔַײỒ ᴧᵗҦ 

 

ᶃ 17-8ѭ ḕ LT7689 ￼ᾭὯ ԄΆẪѭҐ ԄιᾭὯ Ԅ֧אᶈẬ SFDIљ SFDOіι

ḅ‛ REG[B7h] bit5=0 ֱҦ ᶊᶍ ѭ 24bitsι 24 Ѧ Clockιḅ‛ REG[B7h] bit5=0 ֱҦ

ᶊᶍ ѭ 32bitsι 32 Ѧ Clock  
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ᶂ 17-8σSPI Ḕַײ ᴧᵗҦαᾎὊ ԃѬҏ ẩβ 

 

ᶃ 17-9ѭ LT7689 ￼ᶊᶍ ֧љᾭὯ Ԅ ѭҐ ẪιᾭὯљᶊᶍ Ґ ᶈẬא֧ SFDIљ

SFDOіιḅ‛ REG[B7h] bit5=0 ֱҦ ᶊᶍ ѭ 24bitsιᵼѭῗҐ Ԅᵼ℅ᴱ 12 Ѧ

Clockιḅ‛ REG[B7h] bit5=0 ֱҦ ᶊᶍ ѭ 32bitsιᴱ 16 Ѧ Clock  

 

 

ᶂ 17-9σSPI Ḕַײ ᴧᵗҦαᶉᶌ ֦јᾎὊ ԃעѬҏ ẩβ 

 
 

17.3.1  ᴜ Ѩ Ḕ 

ᶹ ḕᴵҨ ѭᶃ⁶‎◊ι ѱṏᴵҨᶈᶃẻ₩ẪїӔּזDMAεDirect Memory Access ζ

ḕᴨ ѩ ḕᴵҨẸӐῗ DMA ו ￼‎◊ ι ḕᴵ ѭᶽ ӴḕḐӌ ѩ ḕ￼

ԓḳ⁪Ẫọ Ῐ ԓḕ￼⁪Ẫ ḕᶃẻ⁪Ẫḅїχ 

 

17-3σ8bpp Ḕᶂ”ᾎὊ 

Addr  Bit15  Bit14  Bit13  Bit12  Bit11  Bit10  Bit9  Bit8  Addr  Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  

0001h  R1
7 R1

6 R1
5 G1

7 G1
6 G1

5 B1
7 B1

6 0000h  R0
7 R0

6 R0
5 G0

7 G0
6 G0

5 B0
7 B0

6 

0003h  R3
7 R3

6 R3
5 G3

7 G3
6 G3

5 B3
7 B3

6 0002h  R2
7 R2

6 R2
5 G2

7 G2
6 G2

5 B2
7 B2

6 

0005h  R5
7 R5

6 R5
5 G5

7 G5
6 G5

5 B5
7 B5

6 0004h  R4
7 R4

6 R4
5 G4

7 G4
6 G4

5 B4
7 B4

6 

0007h  R7
7 R7

6 R7
5 G7

7 G7
6 G7

5 B7
7 B7

6 0006h  R6
7 R6

6 R6
5 G6

7 G6
6 G6

5 B6
7 B6

6 

0009h  R9
7 R9

6 R9
5 G9

7 G9
6 G9

5 B9
7 B9

6 0008h  R8
7 R8

6 R8
5 G8

7 G8
6 G8

5 B8
7 B8

6 

000Bh R11
7 R11

6 R11
5 G11

7 G11
6 G11

5 B11
7 B11

6 000Ah  R10
7 R10

6 R10
5 G10

7 G10
6 G10

5 B10
7 B10

6 

 




















































































































































