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׀ .1  

 ẔּזἐԛѮ ᶈ ῎ LT768x ￼ ҭὶᴭљԓ ו ￼ḫאιᵃῊ ᵀ ԇᴻἍώӗ￼◗ ẑ ẑẓ

ᴣᴝתᶃι TFT₩ᶒᴔἆῗ ￼ẔּזḭἋỄồ￼ Ḿ LT768x ᴣẔּזẦᴧι ῏іἐẊћ

ᾑ ￼Ὴ  

 

1.1  ᾭ 

ἐԛѧ ҃ ҭᴣ ҭ￼ ῎ᶹιᶈῳᵅ֡ Ѽҟ ҃ ԇᴻἍώӗ￼ STM32+LT768 ◗ ―

STC8051+LT768 ◗ ―ι ῶ Ḿ TFT₩ᶒᴔṄ LT768x ֹ TFT₩ᶒіῊἍ ├Ỵ￼҆ ιᴣḾ

SPI Flash♪ẹ￼ΆẪӮ҃Ḣᾯ ῎  

 

ἐԛѧἍӔֹּז￼ ẑẓ ᴝתᶃ ῗԁ Ầᾣ￼ιץὐῳẕṖ LT768xḷḕᵸίֺ￼ ҭι  ԇᴻѼ

ώӗ҃Ẃּז￼ STM 32 ӈ MCUιᴣ 8051 ֯￼ 8ӈ MCU ◗ ẑιᵃῊ ԇᴻ ώӗ Ѧњּז ẑ

LT_IMAGE_TOOL.EXEI ҨֺӐᶃⱭ Ḕẓ Bin ᾰ ιᴣᾯᵀ Bin ᾰ ιԎ ￼ℓ ѼᶈẔּזἐԛῶ

￼ ῎ ᴝתᶃ￼ ֫ιἅҪώӗ҃ STM32F103VEᴣ STC8A8K64Sָ֫Ҧ 32 ӈ/8 ӈ MCU љ

LT768x ὶ￼ᴝתᶃι ῶṄ LT768x ֹ TFT₩ᶒіῊ￼ᴠ ᴝתᶃι Ҏ ҭ ◊ḢԅẦᾣ

Ἃιזּ ԋᾭὯᾰҭᴵ  ԇᴻ ї εhttp://www.levetop.cnζἆљ ԇᴻўחҚᵔ  

 

 
 

 

 
 

ᶂ 1-1σLT768x Ԓ ᾛᶑᶂ  

http://www.levetop.cnl/
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1.2  ẓⱴ῾ῶ 

TFTῘ ᵸῗṄᶃӵᾭὯ Ὥἄּכӡᴺιⱡᵅ TFT ἜὼΆẪҽזַּ￼ᵸјᾸט ҎҦ ᶃӵᾭ

Ὧ￼ӡᴺֹ ῢṜіιּ҈יἜὼᾭὯјᾸᶊҽ іҚז ￼ ῥּאפ ιӔἅҪ יּ TFTṜі ֹḢ

ᾯ￼ּנ ιѼṏῗᵼѭ TFT ו￼ᵸẊ≡ῶӴḕᾭὯט ιἍҨ TFTῘ ᵸј ῗᵒטאỗἆῗ ểᶃ

ӵ ọ יּ εḅ MCUζјᾸᶊҽ ᶃӵᾭὯιTFTίֺᵸ￼ ṏῗᴃי ṄᾭὯὶᴭ Ὥ

ἄ TFT ᵸὶᴭιט ᶃӵᾭὯᴵҨ ַҽֹ TFTṜ  

 

LT768xῗ ₲ ᾦ TFT-LCDᶃẻז Ῐ ίֺᵸι ҃і Ἅ ᴃי MCU ṄἍ Ῐ ֹ TFTṜ￼

ԓḳҽ TFT ᵸεDriverζᶹιḜט ώӗ҃ 2D ᶃẻז PIPεPicture - in-Pictureζ ֡Ӎᶃẻ

ᶃ ו ι ѭ҃֟ṈMCU ҽ ᶃӵᾭὯἍ ￼Ὴ ιLT768x ώӗ SPI Master ὶᴭιṄḕᶈ

SPI Flash ￼ᶃӵᾭὯ -  ḅᶈẔּז ҺẂֹּז￼ᶃⱭ Ḕẓ ι DMA ҽ ΆẪṄῘ ᾭὯḕֹ

LT768xԓấ￼ ḳ Ῐ ԓḕεDisplay RAM ι64/128Mbits ζιⱡᵅ LT768xԓ ҺӘὯἍ Ὅ￼Ῐ

ᴭṄὝḧ￼Ῐ ԓḕᾭὯ RGBὶᴭјᾸ￼ҽ ֹᶹ TFT Panelԓ￼ ҃״ᵸιᵼ℅јᴱώט

Ῐ ᾦ ι ᶽᶽ￼ Ӊ MCU ᶴתᶃẻῘ ￼ Ἳιּה Ẹ ᴱӔּז 8bits MCU ᴵ ӮệֹṾ

TFTṜῘ ￼Ά⁮ їᶃῗ LT768x￼ᶢ Ẕּז‟‗χ 

 

 

ᶂ 1-2σLT768x ẓⱴ῾ῶᶂ 

 

LT768xώӗ 2 SPI Master ὶᴭι1 I2Cὶᴭιḅ‛Ӕּז ίṜ ᴵҨṄ ί Ɑ￼ I2Cἆῗ SPI

ὶᴭὶֹ LT768xіιԜּי MCU LT768x￼ MCU ὶᴭᴞ ᴨἆῗίֺ ί Ɑι ק ί Ɑ￼

ὶΆẪ  
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2. ᶙᴹ Ἤ 

2-1σLT768x ᶙᴹ ᶙ  

ᾀ ἵ ה  
LT7680A -R LT7680B -R LT7681  LT7683+  LT7686  

 ᾭ   ה ַ 

ṁ  LQFP / QFN  QFN-68 QFN-68 LQFP-128 LQFP-128 LQFP-128 

LCD ― 

֪ ♆ 1280*1024  480*320  640*480  1024*768 1280*1024  

ẻ 262K  262K  16.7M  16.7M  16.7M  

TFT ὓᴬ 
RGB 

(18bits/Max)  
RGB 

(18bits/Max)  
RGB 

(24bits/Max)  
RGB 

(24bits/Max)  
RGB 

(24bits/Max)  

ᾶ ԒḔ 
ᾶ ԒḔ 128M bit  128M bit  128M bit  128M bit  128M bit  

ᶂṕᾶ  4Ṗ/Min  22Ṗ/Min  18 Ṗ/Min  11Ṗ/Min  4Ṗ/Min  

MCU ὓᴬ 

8080 8bit      V V V 

6800 8bit      V V V 

8080 16bit      V V V 

6800 16bit      V V V 

3  SPI Ѩᴬ V V V V V 

4  SPI Ѩᴬ V V V V V 

I2C Ѩᴬ   V V V 

ԍңὓᴬ 

SPI Master  
(DMA Flash)  

V (2 ) V (2 ) V (2 ) V (2 ) V (2 ) 

I2C Master      V V V 

PWM ֦ 2 2 2 2 2 

GPIO ֦ 7/max  7/max  28/max  28/max  28/max  

῀ ὓᴬ     5*5שּׁ  5*5  5*5  

ᶂה  

2D ᶂו ᵷ V V V V V 

֠ӌ ᶂו ᵷ V V V V V 

ᶹ Ẻ֠ӌ ᶂ V V V V V 

ꜙѦꜙ PIP V V V V V 

Virtual Display  V V V V V 

ᶗּבꜙ ᴑח V V V V V 

₯ẇꜙ ᴑח V V V V V 

ꜙ ᾟ  V V V V V 

Alpha -Blending  V V V V V 

ᶂẺӾ  V V V V V 

ấῡꜙ  V V V V V 

ẻῪ≡  V V V V V 

ᾑḓה  

ԒẤ ᾑḓẒ ISO8259 ISO8259 ISO8259 ISO8259 ISO8259 

ᾀἵѦᾑḓẒ 

(ᶸἶ Flash)  
V V V V V 

ᾑḓᾄᶼ 4*4 Ӥ 4*4 Ӥ 4*4 Ӥ 4*4 Ӥ 4*4 Ӥ 

ᾑḓᾟ  V V V V V 

ᾑḓӾ  V V V V V 

Ḧѱᾑḓ V V V V V 

⸗╟ 

ҵּ⁴יẩ 
(Standby/ Suspend/ Sleep ) 

V V V V V 

⸗╟ 3.3V 3.3V 3.3V 3.3V 3.3V 
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ᶂ 2-1σLT768x ֮ 

 

LT768x ᵃṂ ￼ ӈ ῗԒḳ￼ιӕḅ LT7681 LT7683+ LT7686 ῗ 128Pin LQFPṂ ιḜҪ￼ ӈ

ῗԒḳ￼ψ LT7680A LT7680B ῗ 68Pin QFN Ṃ ιḜҪ￼ ӈѼῗԒḳ￼ ֫ ꞌֱῗᵇїԒḳιӕ

ḅ LT7686￼֫ ꞌῗ 1280*1024 ιḜѼᴵҨּזᶈ῭Ӊ֫ ꞌ￼ TFTṜі  

 

LT7680ῗ 68Pin QFNε8mm*8mm ζṂ ιᶹ ṑḽ ṇι ҃ᴵҨӔּזᶈ PCB―ἆῗ LCM PCBі

ѼᴵҨ ᶈ FPCіӮἄ SPI ‰֝ TFT₩ᶒιḅїᶃ 2-2 Ἅ ѼᴵҨṄ‰֝ TFT іזᶒ₩ט LT768xίֺ

―ᴪἄ‰֝Ṿίֺᵸ￼ TFT₩ᶒι ᶽᶺᾭ￼ 8/16/32bits ᴅⱭ ᴵҨ ὶӔּזιḅᶃ 2-3Ἅ  

 

 
ᶂ 2-2σLT7680  ֜ SPI TFT⁴ᶑ 
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ᶂ 2-3σ ֜ṽὔֹᵷַײ TFT⁴ᶑ 

 

LT768xῗᴩֹѮίMCU Ἅίֺιᵼ℅ѼᴵҨᾣ ᶈ Ѯί ιԜᾉ RGB‰֝ TFT ιḅїזᶒӔּ₩ט

ᶃ 2-4  

 

 
ᶂ 2-4σLT768x ᾄᶇ ѭὔ  
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3. ᶵӇ 

3.1  ⸗╟ấᵎᶵӇ 

LT768xԓấּכ◊ PORεPower On Resetζּכ ιҺғּו ѦѮט￼ӉӡᴺιᴵҨ RST#Ậ

ֹ֧ᶹ כּ ‎ᵃℓᾯѦ Ẹ Ὴιԓטε3.3Vζᵏ◊כּ ᶶӈṄᵏטι ֹԓ ◊כּ ḧι

Ѽṏῗ 256 Ѧῢ ꞌεOSCζῊ ѳᵅ  

 

3.2  ᶸ ᶵӇӠᴹ 

ᶹ ᶶӈӡᴺ RST#I Ҩ LT768xљᶹ ᵃℓιʋ ᶶӈӡᴺọ ḧ Ṉ 256 ῢ Ὴ ἑҺ Ἠ

ιḅᶃ 3-1Ἅ MCU ᶈẦḊ ḧ LT768xѳׁιẔ₅‬ꜛỗḷḕᵸ STSR￼ bit1 -  ṪӐ₩Ẫꜛ

ỗὝ ӈιҨ Ӡ LT768x ׁᶴ҈ɒ⃰Ẃ ꜛỗ" ᶹ ᶶӈᴵҨ זּ Power -On ᶶӈἆῗ MCU 

I/O ᴭ ҭᶶӈιḅᶃ 3-2 ᶃ 3-3Ἅ  

 

 

ᶂ 3-1σᶸ ᶵӇӠᴹ 

 

        

ᶂ 3-2σᶸ ᶵӇᾛẩα1β                 ᶂ 3-3σᶸ ᶵӇᾛẩα2β     
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3.3  ҬᶵӇ 

ḅ‛ MCU Ḿḷḕᵸ REG[00h] bit0 ֒Ԅ 1ιLT768ṄҺ ҭᶶӈεSoftware Res etζι ҭᶶӈ

ᴱҺᶶӈ LT768ԓ ￼ꜛỗ ιԎҤḷḕᵸӪјҺ ẽᵠἆῗ ▐ ᶶӈḢἄᵅ REG[00h] bit0 ѼҺ

ט ▐ѭ 0  

 

Ẹ ҭᶶӈιᴱ ￼Ҩїזּ Ѧ֩ᾭχ 

 

void LT768_SW_Reset(void);  

 

 

3.4  ≡ Ӡᴹ 

LT768x ￼ TEST[2:0]ῗ╜ ₩Ẫӡᴺι ҎẬ ῗώӗ LT768 ᶈ╜ ῊӔּזι⃰ẂӔּזẔ ὶֹᶊ

εGNDζιḅіᶃ 3-2 3-3Ἅ  

 

ḅ‛ ᶈԋ Ὴỳ ᴅ꜠Ḿὶᶈ LT768x SPI Master і￼ SPI Flash ᾭὯ῭ᾺιᴵҨἫ LT768x￼

TEST[2] Ậ ἾӉ TEST[1] Ậ Ἶ ι LT768x Ԅ╜ ₩ẪᴣᾸẦḾᶹ SPI Flash￼ίֺι ‾

ṏ ṄᾭὯ♪ẹֹ Flash јᴩ LT768￼ẽ εφ ᴠ  ἐԛ￼ 18.4 19.4 21.3 ᴣ 22.3 ￼ ῎ζ  
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4. ᾩ Ḧ 

4.1  ᾩ ј PLL 

LT768 ᶹὶ Ѧ 10MH z￼ῢ εḅᶃ 4-1ζιἆῗῊ ӡᴺεḅᶃ 4-2ζιḅ‛ MCU ◊ ᶼ

ᴵҨּז PWM ֧‎ғּוῊ ӡᴺεḅᶃ 4-3ζιּז‎Ӑѭԓ 3 PLL￼Ὴ ‎◊ιἍғּו￼ 3Ѧ

Ὴ ָ֫ѭχ 

Â CCLKχּ҈ז Core ￼Ὴ ӡᴺεCore Clockζιῳᶽ 100MHzψ 

Â MCLKχּ҈ז Display RAM ￼Ὴ ӡᴺεMemory Clock ζιῳᶽ 133MHzψ 

Â PCLKχּ҈זώӗ TFTṜ ᵸ￼Ὴט ӡᴺεPixel Clockζιῳᶽ 80MHz  

 

 

ᶂ 4-1σLT768x ᾩ ⸗ ε ζ 

 

 

ᶂ 4-2σLT768x ᾩ ⸗ α҆β 

 

 

ᶂ 4-3σLT768x ᾩ ⸗ αєβ 
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3Ѧ PLL ֧ ꞌ ῗּי 3 ꜠ ￼ PLLḷḕᵸ ḧιFOUTѭү ￼ PLL ֧ ꞌιԎԇẪѭχ 

 

FOUT = XI * αN / R βó OD 

 

XIῗᶹ ῢ ԄιҨіᶃѭӕ XIṏῗ 10MHzιRῗ Ԅ ᵸ⅝ꞌӪεInput Divider Ratio ζιҟ

҈ 2 ~ 31 ѳ ιODῗ ֧ ᵸ⅝ꞌӪεOutput Divider Ratio ζιI Ҩ ἄ 1 2ἆῗ 4ιNῗ Feedback 

Divider Ratio of Loop ιԊ 9Ѧ bitsιᾭӪҟ҈ 2 ~ 511 ѳ  

 

4-1σPLLḶḔᵷ 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 

 

4-2σPLLḶḔᵷ Ḧα2β 

OD[1:0]  
Input Divider Ratio

αODβ 

00 1 

01 2 

10 2 

11 4 

 

ӕḅ XI ῗ 10MHzιR[4:0] ῗ 01010εҦ 10ζιN[8:0] ῗ 100000000εҦ 256ζιOD[1:0] ῗ

11εҦ 4ζι ѱχ 

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

LT768x￼ 3 Ὴ ӡᴺ ֱ֝ѭχ 

1. CCLK*2  > =  MCLK  >=  CCLK 

2. CCLK  >=  PCLK *1.5 
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Ẃ TFTṜᴔᵬҺӘὯԎ TFT⸗ớᵓ ῳӓῘ ￼ Pixel ClockεPCLKζιᵼ℅ᴵҨӘὯԎ ∂￼ PCLK

Ḣἄḷḕᵸ ḧιᴣӘⱢі ￼ֱ֝ ḧ CCLKљ MCLK￼ ꞌ ⁞Ὧјᵃ￼ LCDṜι јᵃ￼

ᴠᾭ  

 

↕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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4.2  ᾩ ᵎḉײַ Ḧ 

ᶈ LT768_Lib.h ￼᷃ᾰҭѧӢᾡ ԋ￼ᴠᾭιᴏᴵ ₭Ṅ 3 ￼Ὴ ḧḢἄ  

 

//֫ ꞌ 

#define LCD_XSIZE_TFT    1024  

#define LCD_YSIZE_TFT    600 

//ᴠᾭ 

#define LCD_VBPD         20 

#define LCD_VFPD        12 

#define LCD_VSPW         3 

#define LCD_HBPD         140 

#define LCD_HFPD         160 

#define LCD_HSPW        20 

 

Pixel ClockεPCLKζῗᴵҨ⁞ὯҨі 6Ѧᴠᾭệֹιԏӌ￼ԇẪḅїχ 

 

PCLK = (LCD_HBPD + LCD_HFPD + LCD_HSPW + LCD_XSIZE_TFT) * (LCD_VBPD + LCD_VFPD + 

LCD_VSPW+LCD_YSIZE_TFT) * 60; 

 

Ẹ ḄҨі￼ 6Ѧᴠᾭᵅι ὶ  ᾭχ֩זּ

void LT768_PLL_Initial(void)  

ᴏᴵ Ḅ 3 Ὴ ιᵼѭ ֩ᾭṰ ⁞Ὧ 6ѦᴠᾭιӔּז ԇẪ Ḅ 3 ￼Ὴ ￼ ꞌ҃  
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5. MCU ὓᴬ Ḧ 

5.1  MCU ︡Ҭὓᴬ 

LT768xώӗ҃ 2 8ӈ 16 ӈ￼Ẋ ὶᴭιҨᴣ SPI I2C￼ѩ MCU ὶᴭι јᵃ￼MCU Ҩ ᵀ

￼ὶᴭ‎ίֺ LT768x MCU ὶᴭ￼₩Ẫּי PSM[2:0] Ậ ‎ ḧι ᴠ ї ḧχ 

 

5-1σMCU ὓᴬ⁴ẩ Ḧ 

PSM[2:0]  MCU ὓ ᴬ ⁴ ẩ 

0 0 X ὍẊᴭ 8ӈἆ 16 ӈ￼ 8080 ₩Ẫ 

0 1 X ὍẊᴭ 8ӈἆ 16 ӈ￼ 6800 ₩Ẫ 

1 0 0  Ὅѩᴭ 3 Ẫ SPI₩Ẫ 

1 0 1  Ὅѩᴭ 4 Ẫ SPI₩Ẫ 

1 1 X Ὅѩᴭ I2C₩Ẫ 

 

ᶈӔּזẊᴭ₩ẪῊι Ὅ 8ӈἆ 16 ӈ￼ᾭὯҽ ῗּיḷḕᵸ REG[01h] ￼ bit0 ‎֘ḧιḅ‛ bit0=0 ι

ֱ ḧѭ 8bit ᾭὯỞ ιḅ‛ bit0=1 ιֱ ḧѭ 16bit ᾭὯỞ  

 

LT768x ֯ῶјᵃ￼Ṃ ιᾟὙ￼ MCU ὶᴭѼῶἍṮầιӕḅ LT7680 ѭ 68pin ￼ QFN Ṃ ιᴱᾟ

Ὑѩᴭ 3 SPIᴣ 4 SPI₩Ẫιї ῗ LT768x ֯ᾟὙ￼ MCU ὶᴭḾẔ χ 

 

5-2σLT768x ֮ᾀἵַײ MCU ὓᴬ 

No.  MCU ὓ ᴬ ⁴ ẩ 

LT7681  
LT7683+  
LT7686  

LT7680 A-R 

Lt7680B -R 

1 Ẋᴭ 8ӈ￼ 8080 ₩Ẫ v  

2 Ẋᴭ 16 ӈ￼ 8080 ₩Ẫ v  

3 Ẋᴭ 8ӈ￼ 6800 ₩Ẫ v  

4 Ẋᴭ 16 ӈ￼ 6800 ₩Ẫ v  

5 ѩᴭ 3 Ẫ SPI₩Ẫ v v 

6 ѩᴭ 4 Ẫ SPI₩Ẫ v v 

7 ѩᴭ I2C₩Ẫ v  

 

ᶈ LT7680ιPSM[1] Ậ Ṱ ᶈ ICԓ ὶֹᶊιᴱẬ֧ PSM[2]  PSM[0]ιӔּזῊ PSM[2] ֱọ ὶ

ֹ ӈιכּ יּ PSM[0] ‎ Ὅ 3 SPIἆῗ 4 Ẫ SPI₩ẪιẸ PSM[0] = 0ι Ὅѩᴭ 3 Ẫ SPI

₩ẪιPSM[0] = 1ιֱ Ὅ 4 Ẫ SPI₩Ẫ   
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Ҩїѭјᵃ￼ MCU ὶᴭᴠ כּ ᶃχ 

 

 

ᶂ 5-1σ8080 MCU ẉᴬ⸗ ᶂ 

 

 

ᶂ 5-2σ6800 MCU ẉᴬ⸗ ᶂ 

 

 

ᶂ 5-3σ3 SPIѨ MCU ὓᴬ⸗ ᶂ 
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ᶂ 5-4σ4 SPIѨ MCU ὓᴬ⸗ ᶂ 

 

 

ᶂ 5-5σI2C Ѩ MCU ὓᴬ⸗ ᶂ 

 

￼јᵃ҈יּ MCU ὶᴭῂ│ᵃῊ Ӕּזιᵼ℅ LT768xώӗ҃Ԋҕ￼Ậ ₩Ẫι ѩᴭ₩ẪѧӔּז Ṉ￼

Ậ ιἍҨԎҤẊᴭẬ ѼᴵҨ ἄ GPIOӔּזι ᴠ ї јᵃ MCU ₩Ẫ￼ὶᴭḧѲχ 

 

5-3σїᵂ MCU ⁴ẩַײὓᴬḦѱ 

Pin 
Name  

8080 I/F  6800 I/F  SPI 
3-Wires  

SPI 
4-Wires  

I2C 
8-bits  16-bits  8-bits  16-bits  

DB[15:8]  --  

DB[15:0]  

--  

DB[15:0]  

GPIOA[0:7]  GPIOA[0:7]  GPIOA[0:7]  

DB[7]  

DB[7:0]  DB[7:0]  

SCLK SCLK SCLK 

DB[6]  ὶᶊ SDI I2C_SDA 

DB[5]  SD SDO I2CA[5]  

DB[4]  SCS# SCS# I2CA[4]  

DB[3:0]  ὶᶊ ὶᶊ I2CA[3:0]  

CS# CS# CS# GPIB[0] GPIB[0] GPIB[0] 

RD# RD# EN GPIB[1] GPIB[1] GPIB[1] 

WR# WR# RW# GPIB[2] GPIB[2] GPIB[2] 

A0 A0 A0 GPIB[3] GPIB[3] GPIB[3] 

INT#  INT#  INT#  INT#  INT#  INT#  

WAIT#  WAIT#  WAIT#  --  --  --  
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5.2  ӓⱴ 8 Ӈ 8080 ὓᴬ 

ј ᵤזּ ὶᴭι ҎὶᴭѮ ḫאҨї 5Ѧ֩ᾭ￼ו ι LT768￼ԎҤ￼ו ῗᶢ҈Ҩі￼ 5

Ѧ֩ᾭ‎ḫא￼  

1 void LT768_CmdWrite(u8 cmd);             // ᵇ LT768֒ᵘҧ 

2 void LT768_DataWrite(u8 data);             // ᵇ LT768֒ᾭὯ 

3 void LT768_DataWrite_Pixel(u16 data);      // ᵇ LT768֒ӵ ♇￼ᾭὯ 

4 u8 LT768_StatusRead(void);                 // ꜛỗḷḕᵸ 

5 u16 LT768_DataRead(void);                 // ḷḕᵸᾭὯ 

 

ᶈӔּז 8ӈ￼ 8080 ὶᴭῊ ├ỴιᶈִḊקῊ ḧ Ἣ REG[01h] bit[0] ѭ 0εѮ Ở 8bitζι

ᵋֱӵ ᾭὯҺ ҁ  

Â ӓⱴ STM32 ײַ FMSCΎ⁴Ἠ 8 Ӈַײ 8080 ὓᴬσ 

void FMSC_8_CmdWrite(u8 cmd)  

{ 

*(vu8*) (LCD_BASE0)= (cmd); 

} 

 

void FMSC_8_DataWrite(u8 data)  

{ 

*(vu8*) (LCD_BASE1)= (data);  

} 

 

void FMSC_8_DataWrite_Pixel(u16 data)  

{ 

*(vu8*) (LCD_BASE1)= (data);  

*(vu8*) (LCD_BASE1)= (data>>8);  

} 

 

u8 FMSC_8_StatusRead(void)  

{ 

u8 temp = 0;  

temp = *(vu8*)(LCD_BASE0); 

return temp;  

} 
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u16 FMSC_8_DataRead(void)  

{ 

u16 temp = 0;  

temp =  *(vu8*)(LCD_BASE1);  

return temp;  

} 
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5.3  ӓⱴ 16 Ӈ 8080 ὓᴬ 

Â ӓⱴ STM32 ײַ FMSCΎ⁴Ἠ 16 Ӈַײ 8080 ὓᴬσ 

void FMSC_16_CmdWrite(u8 cmd)  

{ 

*(vu16*) (LCD_BASE0)= (cmd);  

} 

 

void FMSC_16_DataWrite(u8 data)  

{ 

*(vu16*) (LCD_BASE1)= (data);  

} 

 

void FMSC_16_DataWrite_Pixel(u16 data)  

{ 

*(vu16*) (LCD_BASE1)= (data);  

} 

 

u8 FMSC_16_StatusRead(void)  

{ 

u8 temp = 0;  

temp = *(vu16*)(LCD_BASE0);  

return temp;  

} 

 

u16 FMSC_16_DataRead(void)  

{ 

u16 temp = 0;  

temp =  *(vu16*)(LCD_BASE1);  

return temp;  

} 
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5.4  ӓⱴ SPIὓᴬ 

void SPI_CmdWrite(u8 cmd)  

{ 

SS_RESET;         

SPI2_ReadWriteByte(0x00);            // Ҧ M CU ֒ԄὝҧḷḕᵸᶊᶍ 

SPI2_ReadWriteByte(cmd);  

SS_SET; 

} 

 

void SPI_DataWrite(u8 data)  

{ 

SS_RESET;         

SPI2_ReadWriteByte(0x80);            // Ҧ M CU ֒ԄᾭὯֹḷḕᵸἆῗῘ ԓḕѧ 

SPI2_ReadWriteByte(data);  

SS_SET; 

} 

 

void SPI_DataWrite_Pixel(u16 data)  

{ 

SS_RESET;         

SPI2_ReadWriteByte(0x80);  

SPI2_ReadWriteByte(data);  

SS_SET; 

 

SS_RESET; 

SPI2_ReadWriteByte(0x80);  

SPI2_ReadWriteByte(data>>8);  

SS_SET; 

} 

 

u8 SPI_StatusRead(void)  

{ 

u8 temp = 0;  

SS_RESET;         

SPI2_ReadWriteByte(0x40);            // Ҧ MCU ᴨꜛỗḷḕᵸ￼ᾭὯ 

temp = SPI2_ReadWriteByte(0xff);  

SS_SET; 

return temp;  

} 
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u16 SPI_DataRead(void)  

{ 

u16 temp = 0;  

SS_RESET;         

SPI2_ReadWriteByte(0xc0);            // Ҧ M CU ᴨὝҧḷḕᵸ￼￼ᾭὯ 

temp = SPI2_ReadWriteByte(0xff);  

SS_SET; 

return temp;  

} 

 

 

Ὕ σԏӌ￼ԓḳᴵҨᴠ LT768x ⁪ѿ 2.2 ￼ MCU ѩ ὶᴭѧ￼ SPIὶᴭ  
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5.5  ӓⱴ I2C ὓᴬ 

u8 IIC_CmdWrite(u8 cmd)  

{ 

IIC_Start();  

IIC_Send_Byte(LT_ADDR|0x00);        // Ҧ M CU ֒ԄὝҧḷḕᵸᶊᶍ 

if(IIC_Wait_Ack())                      // ểẔ  

{ 

IIC_Stop();    

return 1;    

} 

IIC_Send_Byte(cmd);  

if(IIC_Wait_Ack())                      // ể ACK 

{ 

IIC_Stop();   

return 1;     

}  

IIC_Stop();   

return 0;  

} 

 

u8 IIC_DataWrite(u8 data)  

{ 

IIC_Start();  

IIC_Send_Byte(LT_ADDR|0x02);        // Ҧ M CU ֒ԄᾭὯֹḷḕᵸἆῗῘ ԓḕѧ 

if(IIC_Wait_Ack())                      // ểẔ  

{ 

IIC_Stop();    

return 1;    

} 

IIC_Send_Byte(data);  

if(IIC_Wait_Ack())                      // ể ACK 

{ 

IIC_Stop();   

return 1;     

}    

IIC_Stop();   

return 0;  

} 
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void IIC_DataWrite_Pixel(u16 data)  

{ 

IIC_DataWrite(data);  

IIC_DataWrite(data>>8);  

} 

 

u8 IIC_StatusRead(void)  

{ 

u8 res;  

IIC_Start();  

IIC_Send_Byte(LT_ADDR|0x01);        // Ҧ MCU ᴨꜛỗḷḕᵸ￼ᾭὯ 

IIC_Wait_Ack();    

res=IIC_Read_Byte(0); 

IIC_NAck(); 

IIC_Stop();   

return res;    

} 

 

u8 IIC_DataRead(void)  

{ 

u8 res;  

IIC_Start();  

IIC_Send_Byte(LT_ADDR|0x03);        // Ҧ M CU ᴨὝҧḷḕᵸ￼￼ᾭὯ 

IIC_Wait_Ack();    

res=IIC_Read_Byte(0); 

IIC_NAck(); 

IIC_Stop();   

return res;  

} 

 

Ὕ σ 

1 LT_ADDRἍҦ ￼ᶊᶍῗ LT768x￼Ậ I2CA[5:0] ḧ  

2 ԏӌ￼ԓḳᴵҨᴠ ᾭὯἐԛ 2.2 ￼ MCU ѩ ὶᴭѧ￼ IICὶᴭ  
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6. ᾶ ԒḔαSDRAMβ Ḧ 

LT768xῶ 2 ḳ ￼ᶽṇ ε128Mbit ζιḅї Ἅ χ 

 

6-1σLT768x ԒḔḲ  

ᶙ  M Ԓ Ấ ᾶ  Ԓ Ḕ ֪  ♆α῏ᶼβ 

LT7681 128Mb  640*480  

LT7683+  128Mb  1024*768 

LT7686 128Mb  1280*1024  

LT7680A-R 128Mb  1280*1024  

LT7680B-R 128Mb  480*320  

 

Ῐ ԓḕ￼ ḧΆẪḅїχ 

void LT768_SDRAM_initail(u8 MCLK);  

 

ѮӔσḅ‛ Ӕּז 128Mbit ḳ ￼Ῐ ԓḕι ћ ￼ MCLKѭ 100MHzχ 

LT768_SDRAM_initail(100);  

 

Ὕ σᴠᾭ MCLK￼ᾭӪ ᵙῊ PLL￼ ‾ Ḿ҈јᵃḳ ￼Ῐ ԓḕιԎִḊ֩קᾭѼјᵃ

Ҩїѭ 128Mbit εLT7681/ 7683+ /7686 / LT7680x-RζῘ ԓḕִḊ֩קᾭχ 

 

void LT768_SDRAM_initail(u8 mclk)  

{ 

 unsigned short sdram_itv;  

 LCD_RegisterWrite(0xe0,  0x29);       

 LCD_RegisterWrite(0xe1,  0x03);  

sdram_itv = (64000000 / 8192) / (1000/ mclk) ;  

sdram_itv -=2;  

 

 LCD_RegisterWrite(0xe2,  sdram_itv);  

 LCD_RegisterWrite(0xe3,  sdram_itv >>8);  

 LCD_RegisterWrite(0xe4,  0x01); 

 Check_SDRAM_Ready(); 

 Delay_ms(1); 

}  
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7. LCDꜛ  

7.1  LCDṛַײὓᴬ 

LT768xᾟὙ 16 18 24bits CMOS ὶᴭ ―ιј ῗ 24bpp εRGB 8:8:8ζ 16bpp εRGB 5:6:5ζ

ἆ ῗ 8bppεRGB 3:3:2ζ￼ ẙ ᴵҨ Ҏ CMOS ὶᴭṄӡᴺ ֹ TFT ―і￼ ᵸט LT768x

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

16bits 18bits ἆῗ 24bits ιa Ὴјᵃᶚᴺ￼ LT768xἍᾟὙ￼ RGBᾭὯѼјᵃιӕḅ REG[01h] bit[4:3] 

= 00b ε24bitsζι Ӕּז LT7680εᴱᾟὙ 18bits RGB ὶᴭζιᴱ ṝא 18bits ￼ 262K Ẽᾦ‛

ᴠ 7-2јᵃᶚᴺ￼ LT768xἍᾟὙ￼ RGBᾭὯ  

 

7-1σCMOS ὓᴬḽẓ RGBַײᾎὊ 

LCDᾎὊ  

ᾎḓ TFT-LCDὓᴬ 

REG[01h] 
bit[4:3] = 10b  

ε16bitsζ 

REG[01h] 
bit[4:3] = 01b  

ε18bitsζ 

REG[01h] 
bit[4:3] = 00b  

ε24bitsζ 

PD[0]    B0 

PD[1]    B1 

PD[2]   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]    G0 

PD[9]    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]    R0 

PD[17]    R1 

PD[18]   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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7-2σїᵂᶙᴹַײ LT768x Ứᾀἵַײ RGBᾎὊ 

ᶙ  M LCDᾎὊ  RGBὓᴬᾎ ẻεMaxζ ᾭ 

LT7681  PD[23~0]  R:G:B = 8:8:8 16.7M  ᾟὙ 16/18/24bits  

LT7683+  PD[23~0]  R:G:B = 8:8:8 16.7M  ᾟὙ 16/18/24bits  

LT7686  PD[23~0]  R:G:B = 8:8:8 16.7M  ᾟὙ 16/18/24bits  

LT7680A -R 

PD[23~18], 

PD[15~10],  

PD[7~23]  

R:G:B = 6:6:6 262K  ᾟὙ 16/18bits  

LT7680B -R 

PD[23~18], 

PD[15~10],  

PD[7~23]  

R:G:B = 6:6:6 262K  ᾟὙ 16/18bits  

 

҃ RGBӡᴺᶹιLT768x ώӗ҃ LCDṜẆἜὼῊ ӡᴺ PCLK ᶘ ᵃℓӡᴺ VSYNC ↨Ẉᵃℓӡ

ᴺ HSYNC ᴣṜẆᾭὯӔ ӡᴺ PDEֹ TFTῘ Ṝιᶃ 7-1 ѭ LCDṜ￼ὶᴭᴝתᶃιᶃ 7-2ѭ LCD

Ṝ￼Ὴẑᶃ  

 

 

ᶂ 7-1σLT768x ј TFTṛ  ὓᴬײᵷַח
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ᶂ 7-2σᾎḓ TFT-LCDὓᴬᾩẐᶂ 
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7.2  LCDṛ Ḧ 

Ḿјᵃ￼ LCDṜιLT768x ḧјᵃ￼ᴠᾭ  

void Set_LCD_Panel(void) ψ 

 

ԏӌ￼Ӣᾡ￼ ιᴵҨᶈ ֩ᾭ Ӣᾡι⅝ḅχ 

 

LCD￼ἜὼΆẪχ    

VSCAN_T_to_B();           //REG[12h]: ҡіֹї 

//VSCAN_B_to_T();         //ҡїֹі 

 

RBG￼ ֧ΆẪχ    

PDATA_Set_RGB();         //REG[12h]: Select RGB output  

//PDATA_Set_RBG();       // Select RBG output  

//PDATA_Set_GRB();       // Select GRB output  

//PDATA_Set_GBR();       // Select GBR output  

//PDATA_Set_BRG();       // Select BRG output  

//PDATA_Set_BGR();       // Select BGR output  

 

HSYNC￼טӐΆẪχ 

HSYNC_Low_Active();      //REG[13h]:  Low 

//HSYNC_High_Active();     // High  

 

VSYNC￼טӐΆẪχ 

VSYNC_Low_Active();      //REG[13h]: Low  

//VSYNC_High_Active();    // High  

 

DE￼טӐΆẪχ 

DE_High_Active();           //REG[13h]:  High  

//DE_Low_Active();         // Low  
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8. ᾶ ה  

8.1  ᾶ αDisplay  Windows β 

Ῐ ὐ҃Ѯץ ẕᶃ ṪӐ ιѕ ῗḾẔֹ LT768xԓ Ῐ ԓḕ εDisplay RAM ζ

￼ӈ ιԎḧѲḅїχ 

 

Â Ѯ χּז‎ḧѲῘ ԓḕ￼ ѦתᶟιӐѭḾẔֹ TFTṜ￼Ῐ ԓḳ  

Â ẕᶃ χּז‎ḧѲῘ ԓḕ￼ ѦתᶟιӮѭ DMA ҽ Ὴ ֒ԄᾭὯ￼תᶟ  

Â ṪӐ χᶈѮ ᶟѧιת Ḿ ֺ֡ӍᶃẻἆᾰḔῘ ￼ӐἍὝḧט LCDṪӐתᶟ  

 

 

8.1.1  ѭ ײַ Ḧ 

Â ѭ ᾴ ҧ֠Ӈַײ Ύᾶ  

Select_Main_Window_8bpp();             // 256  

Select_Main_Window_16bpp();           // 65K  

Select_Main_Window_24bpp();           // 16.7M  

 

Â ѭ ấḉᾶײַ ᶉᶌ 

Main_Image_Start_Address(unsigned long layer);      

 

ѮӔσӬ ҨῘ ԓḕ￼ 0x800 ᶴ‎ẸἄѮ ￼ẦḊῘ ᶊᶍχ 

Main_Image_Start_Address(0x800);  

 

Â ѭ  ḳẘײַ

Main_Image_Width(unsigned short LCD_XSIZE_TFT);  

 

ѮӔσӬ ￼Ѯ ￼Ḵẙӈ 1024χ 

Main_Image_Width(1024);  

Ὕ σ ‎ ιѮ ￼Ḵẙ ἄᵙ LCDṜẆ ‾ᶽṇ  

 

Â ѭ ײַ ḉᶐ  

void Main_Window_Start_XY(unsigned short WX,  unsigned short HY)   
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8.1.2  Ẕᶂ ײַ Ḧ 

ẕᶃ ὐѣѦΆץ ￼ χ 

Â Ẕᶂ ḉӇ ײַ  

void Canvas_Image_Start_address(unsigned long Addr)  ; 

Â Ẕᶂḳẘַײ  

void Canvas_image_width(unsigned short WX);  

 

ѮӔσ ắ Ḋӈ ѭ 0x8000ι ћḴẙѭ 480 ￼ ắẕᶃχ 

Canvas_Image_Start_address (0x8000);  

Canvas_image_width(480);  

  

 

8.1.3  ṩӏ ײַ  

ṪӐ ὐѣѦΆץ ￼ χ 

Â ṩӏ ḉӇ ײַ  

void Active_Window_XY(unsigned short WX,  unsigned short HY)  ψ 

Â ṩӏ ᶼṆַײ  

void Active_Window_WH(unsigned short WX,  unsigned short HY)   

 

ѮӔσ Ѧ Ḋӈ ѭ(0, 0)ιᶽṇѭ(1024, 600)￼ṪӐ χ 

Active_Window_XY (0, 0); 

Active_Window_WH(1024,  600); 

 

іἍ χᴱῶ ҃Ҩі 3Ѧ ἑᴵҨᶈ LCDѧ⃰Ẃ￼Ῐ ֧֒Ԅ￼ᾭὯ  
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8.2  MCU ֑ԃᾎὊָԒḔ 

҈יּ MCU ט LT768xῶ 8ӈᵙ 16 ӈι ћ LT768ѼᴵҨῘ ᶺ ▄￼ᶃⱭιἍҨ MCU ֒ԄᾭὯ

ֹԓḕ￼ΆẪṏῶỄᶺ ιԏӌ ᵤֹזּ ᴵҨ⁞Ὧ ṯ￼ ḧ  

 

void MPU8_8bpp_Memory_Write(unsigned short x,  unsigned short y,  unsigned short w,  
unsigned short h,  const unsigned char *data);   

//MCU Ӕּז 8ӈᾭὯ ιֹ֒ԓḕιט ћּז 8ӈ ▄‎Ῐ  

 

void MPU8_16bpp_Memory_Write(unsigned short x,  unsigned short y,  unsigned short w,  
unsigned short h,  const unsigned char *data);  

// MCU Ӕּז 8ӈᾭὯ ιֹ֒ԓḕιט ћּז 16 ӈ ▄‎Ῐ  

 

void MPU8_24bpp_Memory_Write(unsigned short x,  unsigned short y,  unsigned short w,  
unsigned short h,  const unsigned char *data);  

 // MCU Ӕּז 8ӈᾭὯ ιֹ֒ԓḕιט ћּז 24 ӈ ▄‎Ῐ  

 

void MPU16_16bpp_Memory_Write(unsigned short x,  unsigned short y,  unsigned short w,  
unsigned short  h, const unsigned short *data);  

// MCU Ӕּז 16 ӈᾭὯ ιֹ֒ԓḕιט ћּז 16 ӈ ▄‎Ῐ  

 

void MPU16_24bpp_Mode1_Memory_Write(unsigned short x,  unsigned short y,  unsigned 
short w,  unsigned short h,  const unsigned short *data);  

// MCU Ӕּז 16 ӈᾭὯ ιֹ֒ԓḕιט ћּז 24 ӈ ▄‎Ῐ ε₩Ẫ 1ζ 

 

void MPU16_24bpp_Mode2_Memory_Write(unsigned short x,  unsigned short y,  unsigned 
short w,  unsigned short h,  const unsigned short *data);  

// MCU Ӕּז 16 ӈᾭὯ ιֹ֒ԓḕιט ћּז 24 ӈ ▄‎Ῐ ε₩Ẫ 2ζ 
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8.3  ѭ Ѧᾶ ᶂ○ 

іἍ χҨї￼ 2Ѧ ӕ ῎ḅӍᶈѮ ѧῘ Ἅ ḧ￼ԓḳ Ӭ χ 

1 LCD￼Ṝѭ 1024*600 ￼֫ ꞌ 

2 Ἅ Ῐ ￼ᶃⱭ￼ᶽṇѼѭ 1024*600ιћ ▄ѭ 16bit  

3 ᶃⱭ￼ᾭὯḕᶈᾭ picture_data[] ѧ  

 

Ӕ σ ᶈῘ ԓḕ￼ 0ᶊᶍѧ֒Ԅ ắᶽṇѭ 1024*600 ▄ѭ 16bit ￼ᶃⱭιẊћᶈṜіῘ ֧

‎  

1. Ѯ ￼ ▄  

Select_Main_Window_16bpp() ;        // 16bit ￼▄ẙ 

2. Ѯ ￼ Ḋӈ ᵙḴẙ  

Main_Image_Start_Address(0) ;         // ҡῘ ￼ 0ᶊᶍ ẦḊῑӵֹѮ ᶃṖѧ 

Main_Image_Width(1024) ;            // Ѯ ￼Ḵẙ 

3. Ѯ ￼ Ḋᶑ‰ 

Main_Window_Start_XY(0,  0);          // Ѯ ҡ(0, 0)ᶊᶍẦḊ 

4. ẕᶃ￼ Ḋӈ ᵙḴẙ 

Canvas_Image_Start_address(0) ;       // ҡẕᶃεῘ ԓḕζ￼ 0ᶊᶍẦḊ֒ᾭὯ 

Canvas_image_width(1024) ;           // ẕᶃ￼Ḵẙ 

5. ṪӐ ￼ Ḋᶑ‰ᵙᶽṇ 

Active_Window_XY(0,  0)ψ            // LCD ҡѮ ￼(0, 0)ᶊᶍẦḊῘ  

Active_Window_WH(1024, 600) ;       // LCD Ῐ ￼Ḵѭ 1024ι ѭ 600 

6. MCU ᵇԓḕѧ֒ԄᶃⱭ￼ᾭὯ 

MPU16_16bpp_Memory_Write(0, 0, 1024, 600, picture_data) ; 
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Ӕ҆σ Ӕּז DMA ￼ΆẪҡ LT768￼ SFCS0# ѧᶹὛ￼ Flash￼ 0ᶊᶍѧ ᴨ ắ 1024*600 ▄

ѭ 16bit ￼ᶃⱭֹῘ ￼ 0ᶊᶍѧεׁώ FlashѧṰῶᶃⱭᾭὯζιẊῘ ֧‎  

1. Ѯ ￼ ▄  

Select_Main_Window_16bpp() ;        // 16bit ￼▄ẙ 

2. Ѯ ￼ Ḋӈ ᵙḴẙ  

Main_Image_Start_Address(0) ;         // ҡῘ ￼ 0ᶊᶍ ẦḊῑӵֹѮ ᶃṖѧ 

Main_Image_Width(1024) ;            // Ѯ ￼Ḵẙ 

3. Ѯ ￼ Ḋᶑ‰ 

Main_Window_Start_XY(0,  0);          // Ѯ ҡ(0, 0)ᶊᶍẦḊ 

4. ẕᶃ￼ Ḋӈ ᵙḴẙ 

Canvas_Image_Start_address(0) ;       // ҡẕᶃεῘ ԓḕζ￼ 0ᶊᶍẦḊ֒ᾭὯ 

Canvas_image_width(1024) ;           // ẕᶃ￼Ḵẙ 

5. ṪӐ ￼ Ḋᶑ‰ᵙᶽṇ 

Active_Window_XY(0,  0)ψ            // LCD ҡѮ ￼(0, 0)ᶊᶍẦḊῘ  

Active_Window_WH(1024, 600) ;       // LCD Ῐ ￼Ḵѭ 1024ι ѭ 600 

6. MCU ᵇԓḕѧ֒ԄᶃⱭ￼ᾭὯ 

LT768_DMA_24bit_Block(0,  0, 0, 0, 1024, 600, 0);    

       

ӕ҇￼ׁ 5 Ѧℓ ᵙ ӕ Ḣԅ ᵃιᴱῗ 6 Ѧℓ ￼֩ᾭј ‾ι ֩ᾭ￼Ӕּזԏӌ

15.1.2  
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8.4  ꜙѦꜙαPicture -In -Picture, PIP β 

Â ꜙѦꜙαPIPβ ײַ Ḧ 

void LT768_PIP_Init 

( 

unsigned char On_Off,            // 0 χ ₿ PIPψ1χӔ  PIPψ2χӠὙᴝ‎￼ꜛỗ 

unsigned char Select_PIP,         // 1 χӔּז PIP1ψ2χӔּז PIP2 

unsigned long PAddr,             // PIP ￼ẦḊᶊᶍ 

unsigned short XP,                // PIP ᴭ￼ Xᶑ‰ιọ 4ᾯ  

unsigned short YP,                // PIP ᴭ￼ Yᶑ‰ιọ 4ᾯ  

unsigned long ImageWidth,       // ẕᶃ￼Ḵẙ 

unsigned short X_Dis,             // Ῐ ᴭ￼ Xᶑ‰ 

unsigned short Y_Dis,             // Ῐ ᴭ￼ Yᶑ‰ 

unsigned short X_W,              // Ῐ ᴭ￼Ḵẙιọ 4ᾯ  

unsigned short Y_H,               // Ῐ ᴭ￼ ẙιọ 4ᾯ  

) 

 

ѮӔσ ᶈѮ ᶃіῘ Ѧ 300*300 ￼ PIP1￼ᶃӵ  

LT768_PIP_Init(1, 1, LCD_XSIZE_TFT*LCD_YSIZE_TFT*2, 0, 0, LCD_XSIZE_TFT, 0, 0, 300, 

300); 

 

Â ꜙѦꜙ ᾶ Ӈ јᶂӴӇ  

void LT768_Set_DisWindowPos  

( 

unsigned char On_Off,            // 0 χ ₿ PIPψ1χӔ PIPψ2χӠὙᴝ‎￼ꜛỗ 

unsigned char Select_PIP,         // 1 χӔּז PIP1ψ2χӔּז PIP2 

unsigned short X_Dis,             // Ῐ ᴭ￼ Xᶑ‰ 

unsigned short Y_Di               // Ῐ ᴭ￼ Yᶑ‰ 

) 

 

֩ᾭᴵҨ Ӣᾡᶑ‰‎ᾡᴪ PIP￼ӈ  

 

Â PIP Disable?  

Disable_PIP1();                    // ᷂ PIP1 

Disable_PIP2();                    // ᷂ PIP2 
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8.5  ᾟ ј Ӵ 

LT768xᾟὙҡ MCU ֹ֒Ῐ ԓḕ￼ᾭὯ ᾿ љ ӵ￼ו ιӇḅ‛ῗּז DMA ҡ FlashҽֹῘ

ԓḕ￼ᾭὯֱјᾟὙ℅ו ιᵼ℅ᶈ MCU ҽ ᾭὯѳׁ ӾӮḄו ￼ ḧ  

 

ḷḕᵸ REG[02h] bit[2:1] ώӗѮί ֒Ԅ￼ԓḕΆᵇίֺε ώӗ ᶃ₩Ẫζχ 

void MemWrite_Left_Right_Top_Down(void);      // REG[02h] bit[2:1] = 00bχṫĄᴸ  

// ⱡᵅ іĄїεִḊӪζ 

void MemWrite_Right_Left_Top_Down(void);      // REG[02h] bit[2:1] = 01bχᴸĄṫ 

//  ⱡᵅ іĄїε↨Ẉ ζ 

void MemWrite_Top_Down_Left_Right(void);      // REG[02h] bit[2:1] = 10bχіĄї 

//  ⱡᵅ ṫĄᴸεᵇᴸ᾿ <3Ẋ̄ћ↨Ẉ ζ 

void MemWrite_Down_Top_Left_Right(void);      // REG[02h] bit[2:1] = 11bχїĄі 

//  ⱡᵅ ṫĄᴸεᵇṫ᾿  <3ζ̄ 

 

ḷḕᵸ REG[12h] bit3εVDIRζּז‎ίֺ LCD￼ᶘ ἜὼΆᵇχ 

void VSCAN_T_to_B(void);       // REG[12h] bit3 = 0χᶘ ἜὼΆᵇּיіֹї 

void VSCAN_B_to_T(void);       //  REG[12h] bit3 =1χᶘ ἜὼΆᵇּיїֹі 

 

ᵼ℅ι᾿ љ ӵṏῶ 8 ￼ ᵀΆẪχ 

1 VSCAN_T_to_B(); 
MemWrite_Left_Right_Top_Down() ψ 

 
2 VSCAN_T_to_B(); 

MemWrite_Right_Left_Top_Down();  
 
3 VSCAN_T_to_B(); 

MemWrite_Top_Down_Left_Right();  
 
4 VSCAN_T_to_B(); 

MemWrite_Down_Top_Left_Right();  
 
5 VSCAN_B_to_T (); 

MemWrite_Left_Right_Top_Down() ψ 
 
6 VSCAN_B_to_T (); 

MemWrite_Right_Left_Top_Down();  
 
7 VSCAN_B_to_T (); 

MemWrite_Top_Down_Left_Right();  
 
8 VSCAN_B_to_T (); 

MemWrite_Down_Top_Left_Right();  
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8.6  ẻῪαColor Bar βᾶ  

LT768xώӗẼ‍εColor BarζῘ ו ιI ҨӮѭῘ ╜ Ӕּזιa ῊӔּזіẊј Ῐֹזּ ԓḕ  

void LT768_Color_Bar_ON(void);        //Ῐ Ẽ‍ 

void LT768_Color_Bar_OFF(void);        //ԋ Ẽ‍ 

 

 

ᶂ 8-1σẻῪαColor Bar βᾶ  
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9. ֠ӌ ᶂ 

9.1  ꜙ  

9.1.1  ꜙ  

֩ᾭᴱ נּ ‍ ιј Ḵ  

void LT768_DrawLine  

( 

unsigned short X1,               // X1 ᶑ‰ 

unsigned short Y1,               // Y1 ᶑ‰ 

unsigned short X2,               // X2 ᶑ‰ 

unsigned short Y2,               // Y2 ᶑ‰ 

unsigned long LineColor          // ⅎ  

) 

 

ѮӔσּנ ‍ ѭ ιћ ♇ѭε100, 100ζι ♇ѭε200, 200ζ￼ ⅎ  

LT768_DrawLine(100, 100, 200, 200, Red);  

 

9.1.2  ꜙ  

֩ᾭ נּ ‍ ιћ Ḵ  

void LT768_DrawLine_Width  

( 

unsigned short X1,               // X1 ᶑ‰ 

unsigned short Y1,               // Y1 ᶑ‰ 

unsigned short X2,               // X2 ᶑ‰ 

unsigned short Y2,               // Y2 ᶑ‰ 

unsigned long LineColor,          // ⅎ  

unsigned short Width            // ⅎḴẙ 

) 

 

ѮӔσּנ ‍ Ḵѭ 10 ￼ ⅎιћ ♇ѭε120, 140ζι ♇ѭε220, 260ζ  

LT768_DrawLine(120, 140, 220, 260, Red, 10); 

 

 

  

ᶂ 9-1σꜙ  

ᶂ 9-2σꜙ  
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9.2  ꜙᶃẺ 

9.2.1  ꜙ ịᶃẺ 

void LT768_DrawCircle  

( 

unsigned short XCenter,           // ᶄỌ Xӈ  

unsigned short YCenter,           // ᶄỌ Yӈ  

unsigned short R,                 // ᴁỂ 

unsigned long CircleColor         //  

) 

 

ѮӔσּנ ѦᶄỌѭᶑ‰ε200, 200) ᴁỂ 100 ￼ Ọᶄ  

LT768_DrawCircle(200, 200, 100, Red);  

 

9.2.2  ꜙḪịᶃẺ 

void LT768_DrawCircle_Fill  

( 

unsigned short XCenter,           // ᶄỌ Xӈ  

unsigned short YCenter,           // ᶄỌ Yӈ  

unsigned short R,                 // ᴁỂ 

unsigned long ForegroundColor    // ׁ῟  

) 

 

ѮӔσּנ ѦᶄỌѭᶑ‰ε200, 200) ᴁỂ 100 ￼ ḫỌᶄ  

LT768_DrawCircle_Fill (200, 200, 100, Red);  

 

9.2.3  ꜙṽ‘ḪịᶃẺ 

void LT768_DrawCircle_Width  

( 

unsigned short XCenter,           // ᶄỌ Xӈ  

unsigned short YCenter,            // ᶄỌ Yӈ  

unsigned short R,                 // ᴁỂ 

unsigned long CircleColor,        // ᶹ⁭  

unsigned long ForegroundColor,  // ׁ῟  

unsigned short Width             //  ᶹ⁭Ḵẙ 

) 

 

  

ᶂ 9-4σꜙḪịᶃẺ 

ᶂ 9-5σꜙṽ‘ḪịᶃẺ 

ᶂ 9-3σꜙḪịᶃẺ 
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ѮӔσּנ ѦᶄỌѭᶑ‰ε200, 200) ᴁỂ 100 Ḵ 10 ￼￼ Ọᶄιћẕ ׁ῟ ѭ︢

 

 

LT768_DrawCircle_Width (200, 200, 100, Red, White, 10);  

 

Ὕ σ ֩ᾭ￼ ḴῗѣѦḫỌᶄ￼ᴬזιԎѧ CircleColor ῗᶹ ᶽ￼ḫỌᶄׁ῟ ι

ForegroundColor ῗԓ ṇ￼ḫỌᶄׁ῟  
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9.3  ꜙ⁄ᶃẺ 

9.3.1  ꜙ ị⁄ᶃẺ 

void LT768_DrawEllipse  

( 

unsigned short XCenter,            // ₡ᶄỌ Xӈ  

unsigned short YCenter,            // ₡ᶄỌ Yӈ  

unsigned short X_R,                // ḴᴁỂ 

unsigned short Y_R,                // ᴁỂ 

unsigned long EllipseColor         // ּנ  

) 

 

ѮӔσּנ Ѧ₡ᶄỌ(100, 100)ι ḴᴁỂᴿѭ 80 50 ￼ Ọ₡ᶄ  

LT768_DrawEllipse(100, 100, 80, 50, Red);  

 

9.3.2  ꜙḪị⁄ᶃẺ 

void LT768_DrawEllipse_Fill  

( 

unsigned short XCenter,            // ₡ᶄỌ Xӈ  

unsigned short YCenter,            // ₡ᶄỌ Yӈ  

unsigned short X_R,                // ḴᴁỂ 

unsigned short Y_R,                // ᴁỂ 

unsigned long ForegroundColor    // ׁ῟  

) 

 

ѮӔσּנ Ѧ₡ᶄỌ(100, 100)ι ḴᴁỂᴿѭ 80 50 ￼ ḫỌ₡ᶄ  

LT768_DrawEllipse_Fill (100, 100, 80, 50, Red);  

 

9.3.3  ꜙṽ‘Ḫị⁄ᶃẺ 

void LT768_DrawEllipse_Width  

( 

unsigned short XCenter,            // ₡ᶄỌ Xӈ  

unsigned short YCenter,            // ₡ᶄỌ Yӈ  

unsigned short X_R,                // ḴᴁỂ 

unsigned short Y_R,                // ᴁỂ 

unsigned long EllipseColor,         // ᶹ⁭  

unsigned long ForegroundColor,    // ׁ῟  

unsigned short Width              //  ᶹ⁭Ḵẙ 

) 

  

ᶂ 9-6σꜙ ị⁄ᶃẺ 

ᶂ 9-7σꜙḪị⁄ᶃẺ 

ᶂ 9-8σꜙṽ‘Ḫị⁄ᶃẺ 
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ѮӔσּנ Ѧ₡ᶄỌ(100, 100)ι ḴᴁỂᴿѭ 80 50ι Ḵѭ 10 ￼ Ọ₡ᶄιћׁ῟ ѭ

︢ χ 

LT768_DrawEllipse_Width (100, 100, 80, 50, Red, White, 10);  

 

Ὕ σ ֩ᾭ￼ ḴῗѣѦḫỌ₡ᶄ￼ᴬזιԎѧ EllipseColor ῗᶹ ᶽ￼ḫỌ₡ᶄׁ῟ ι

ForegroundColor ῗԓ ṇ￼ḫỌ₡ᶄׁ῟  
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9.4  Ẻשּꜙ 

9.4.1  ꜙ ịּשẺ 

void LT768_DrawSquare  

( 

unsigned short X1,                // X1 ӈ  

unsigned short Y1,                // Y1 ӈ  

unsigned short X2,                // X2 ӈ  

unsigned short Y2,                // Y2 ӈ  

unsigned long SquareColor        // ּנ  

) 

 

ѮӔσּנ Ѧ ♇(50, 60) ♇(200, 150)￼ Ọ ẻ  

LT768_DrawSquare(50, 60, 200, 150, Red);  

 

9.4.2  ꜙḪịּשẺ 

void LT768_DrawSquare_Fill  

( 

unsigned short X1,                // X1 ӈ  

unsigned short Y1,                // Y1 ӈ  

unsigned short X2,                // X2 ӈ  

unsigned short Y2,                // Y2 ӈ  

unsigned long ForegroundColor   // ׁ῟  

) 

 

ѮӔσּנ Ѧ ♇(50,60) ♇(200,150)￼ ḫỌ ẻ  

LT768_DrawSquare_Fill(50, 60, 200, 150, Red);  

 

9.4.3  ꜙṽ‘ḪịּשẺ 

void LT768_DrawSquare_Width  

( 

unsigned short X1,                // X1 ӈ  

unsigned short Y1,                // Y1 ӈ  

unsigned short X2,                // X2 ӈ  

unsigned short Y2,                // Y2 ӈ  

unsigned long SquareColor,       // ᶹ⁭  

unsigned long ForegroundColor,   // ׁ῟  

unsigned short Width             // ᶹ⁭Ḵẙ 

) 

  

ᶂ 9-9σꜙ ịּשẺ 

ᶂ 9-10σꜙḪịּשẺ 

ᶂ 9-11σꜙṽ‘ḪịּשẺ 
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ѮӔσּנ Ѧ ♇(50,60) ♇(200,150) Ḵ 10 ￼ Ọ ẻιћׁ῟ѭ︢  

LT768_DrawSquare_Width(50, 60, 200, 150, Red, White, 10);  

 

Ὕ σ ֩ᾭ￼ ḴῗѣѦḫỌ ẻ￼ᴬזιԎѧ SquareColor ῗᶹ ᶽ￼ḫỌ ẻׁ῟ ι

ForegroundColor ῗԓ ṇ￼ḫỌ ẻׁ῟  
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9.5  ꜙᶃ  Ẻשּ

9.5.1  ꜙ ịᶃ  Ẻשּ

void LT768_DrawCircleSquare  

( 

unsigned short X1,                 // X1 ӈ  

unsigned short Y1,                 // Y1 ӈ  

unsigned short X2,                 // X2 ӈ  

unsigned short Y2,                 // Y2 ӈ  

unsigned short X_R,                // ḴᴁỂ 

unsigned short Y_R,                // ᴁỂ 

unsigned long CircleSquareColor נּ //     

) 

 

ѮӔσּנ Ѧ ♇(50,60) ♇(200,150) ḴᴁỂᴿѭ 30 20 ￼ Ọᶄ ẻχ 

LT768_DrawCircleSquare(50, 60, 200, 150, 30, 20, Red);  

 

9.5.2  ꜙḪịᶃ  Ẻשּ

void LT768_DrawCircleSquare_Fill  

( 

unsigned short X1,                 // X1 ӈ  

unsigned short Y1,                 // Y1 ӈ  

unsigned short X2,                 // X2 ӈ  

unsigned short Y2,                 // Y2 ӈ  

unsigned short X_R,                // ḴᴁỂ 

unsigned short Y_R,                // ᴁỂ 

unsigned long ForegroundColor     // ׁ῟  

) 

 

ѮӔσּנ Ѧ ♇(50,60) ♇(200,150) ḴᴁỂᴿѭ 30 20 ￼ ḫỌᶄ ẻχ 

LT768_DrawCircleSquare_Fill(50, 60, 200, 150, 30, 20, Red);  

 

  

ᶂ 9-12σꜙ ịᶃ  Ẻשּ

ᶂ 9-13σꜙḪịᶃ  Ẻשּ
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9.5.3  ꜙṽ‘Ḫịᶃ  Ẻשּ

void LT768_DrawCircleSquare_Width  

( 

unsigned short X1,                  // X1 ӈ  

unsigned short Y1,                 // Y1 ӈ  

unsigned short X2,                 // X2 ӈ  

unsigned short Y2,                 // Y2 ӈ  

unsigned short X_R,                // ḴᴁỂ 

unsigned short Y_R,                // ᴁỂ 

unsigned long CircleSquareColor,    // ᶹ⁭  

unsigned long ForegroundColor,    // ׁ῟  

unsigned short Width              // ᶹ⁭Ḵẙ 

) 

 

ѮӔσּנ Ѧ ♇(50,60) ♇(200,150) ḴᴁỂᴿѭ 30 20ι Ḵѭ 10 ￼ Ọᶄ

ẻιћׁ῟ѭ︢ χ 

LT768_DrawCircleSquare_Width (50, 60, 200, 150, 30, 20, Red, White, 10);  

 

Ὕ σ ֩ᾭ￼ ḴῗѣѦḫỌ ẻ￼ᴬזιԎѧ CircleSquareColor ῗᶹ ᶽ￼ḫỌᶄ ẻׁ

῟ ι ForegroundColor ῗԓ ṇ￼ḫỌᶄ ẻׁ῟  

 

  

ᶂ 9-14σꜙṽ‘Ḫịᶃ  Ẻשּ
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9.6  ꜙє Ẻ 

9.6.1  ꜙ ịє Ẻ 

void LT768_DrawTriangle  

( 

unsigned short X1,                 // X1 ӈ  

unsigned short Y1,                 // Y1 ӈ  

unsigned short X2,                 // X2 ӈ  

unsigned short Y2,                 // Y2 ӈ  

unsigned short X3,                 // X3 ӈ  

unsigned short Y3,                 // Y3 ӈ  

unsigned long TriangleColor נּ //         

) 

 

ѮӔσּנ Ѧѕ♇￼ᶑ‰ָ֫ѭ(100,100) (50,200) (150,150)  ￼ Ọѕ ẻχ 

LT768_DrawTriangle(100,  100, 50, 200, 150, 150, Red); 

 

9.6.2  ꜙḪịє Ẻ 

void LT768_DrawTriangle_Fill  

( 

unsigned short X1,                 // X1 ӈ  

unsigned short Y1,                 // Y1 ӈ  

unsigned short X2,                 // X2 ӈ  

unsigned short Y2,                 // Y2 ӈ  

unsigned short X3,                 // X3 ӈ  

unsigned short Y3,                 // Y3 ӈ  

unsigned long ForegroundColor     // ׁ῟  

) 

 

ѮӔσּנ Ѧѕ♇￼ᶑ‰ָ֫ѭ(100, 100) (50, 200) (150, 150) ￼ ḫỌѕ ẻχ 

LT768_DrawTriangle_Fill (100, 100, 50, 200, 150, 150, Red);  

 

  

ᶂ 9-15σꜙ ịє Ẻ 

ᶂ 9-16σꜙḪịє Ẻ 
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9.6.3  ꜙṽ‘Ḫịє Ẻ 

void LT768_DrawTriangle_Frame  

( 

unsigned short X1,                 // X1 ӈ  

unsigned short Y1,                 // Y1 ӈ  

unsigned short X2,                 // X2 ӈ  

unsigned short Y2,                 // Y2 ӈ  

unsigned short X3,                 // X3 ӈ  

unsigned short Y3,                 // Y3 ӈ  

unsigned long TriangleColor נּ //       ,  

unsigned long ForegroundColor    // ׁ῟  

) 

 

 

 

  

ᶂ 9-17σꜙṽ‘Ḫịє Ẻ 
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9.7  ꜙΈ  

9.7.1  ṪѕᾛΈ  

void LT768_DrawLeftUpCurve  

(  

unsigned short XCenter,            // ΎỌ Xӈ  

unsigned short YCenter,            // ΎỌ Yӈ  

unsigned short X_R,                // ḴᴁỂ 

unsigned short Y_R,                // ᴁỂ 

unsigned long CurveColor          // ּנ  

) 

 

ѮӔσּנ ѦΎỌ(100, 100) ḴᴁỂᴿѭ 100 70 ￼ ṫіΆΎ χ 

LT768_DrawLeftUpCurve(100, 100, 100, 70, Red);  

 

 

9.7.2  ṪіᾛΈ  

void LT768_DrawLeftDownCurve  

( 

unsigned short XCenter,            // ΎỌ Xӈ  

unsigned short YCenter,            // ΎỌ Yӈ  

unsigned short X_R,                // ḴᴁỂ 

unsigned short Y_R,                // ᴁỂ 

unsigned long CurveColor נּ //            

) 

 

ѮӔσּנ ѦΎỌ(100, 100) ḴᴁỂᴿѭ 100 70 ￼ ṫїΆΎ χ 

LT768_DrawLeftDownCurve(100,  100, 100, 70, Red); 

 

  

ᶂ 9-18σṪѕᾛΈ  

ᶂ 9-19σṪіᾛΈ  
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9.7.3  ᴷѕᾛΈ  

void LT768_DrawRightUpCurve  

( 

unsigned short XCenter,            // ΎỌ Xӈ  

unsigned short YCenter,            // ΎỌ Yӈ  

unsigned short X_R,                // ḴᴁỂ 

unsigned short Y_R,                // ᴁỂ 

unsigned long CurveColor          // ּנ  

) 

 

ѮӔσּנ ѦΎỌ(100, 100) ḴᴁỂᴿѭ 100 70 ￼ ᴸіΆΎ χ 

LT768_DrawRightUpCurve(100, 100, 100, 70, Red);  

 

 

9.7.4  ᴷіᾛΈ  

void LT768_DrawRightDownCurve  

( 

unsigned short XCenter,            // ΎỌ Xӈ  

unsigned short YCenter,            // ΎỌ Yӈ  

unsigned short X_R,                // ḴᴁỂ 

unsigned short Y_R,                // ᴁỂ 

unsigned long CurveColor          // ּנ  

) 

 

ѮӔσּנ ѦΎỌ(100, 100) ḴᴁỂᴿѭ 100 70 ￼ ᴸїΆΎ χ 

LT768_DrawRightDownCurve(100, 100, 100, 70, Red);  

 

  

ᶂ 9-20σᴷѕᾛΈ  

ᶂ 9-21σᴷіᾛΈ  
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9.8  ꜙ 1/4 ⁄ᶃẺ 

9.8.1  Ṫѕᾛ 1/4 ⁄ᶃ 

void LT768_DrawLeftUpCurve_Fill  

( 

unsigned short XCenter,              // ΎỌ Xӈ  

unsigned short YCenter,              // ΎỌ Yӈ  

unsigned short X_R,                  // ḴᴁỂ 

unsigned short Y_R,                  // ᴁỂ 

unsigned long ForegroundColor      // ׁ῟  

) 

 

ѮӔσּנ ѦΎỌ(100, 100) ḴᴁỂᴿѭ 100 70 ￼ ṫіΆ 1/4 ₡ᶄχ 

LT768_DrawLeftUpCurve_Fill(100, 100, 100, 70, Red);  

 

 

9.8.2  Ṫіᾛ 1/4 ⁄ᶃ 

void LT768_DrawLeftDownCurve_Fill  

( 

unsigned short XCenter,              // ΎỌ Xӈ  

unsigned short YCenter,              // ΎỌ Yӈ  

unsigned short X_R,                  // ḴᴁỂ 

unsigned short Y_R,                  // ᴁỂ 

unsigned long ForegroundColor      // ׁ῟  

) 

 

ѮӔσּנ ѦΎỌ(100, 100) ḴᴁỂᴿѭ 100 70 ￼ ṫїΆ 1/4 ₡ᶄχ 

LT768_DrawLeftDownCurve_Fill(100, 100, 100, 70, Red);  

 

  

ᶂ 9-22σṪѕᾛ 1/4 ⁄ᶃ 

ᶂ 9-23σṪіᾛ 1/4 ⁄ᶃ 
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9.8.3  ᴷѕᾛ 1/4 ⁄ᶃ 

void LT768_DrawRightUpCurve_Fill  

( 

unsigned short XCenter,              // ΎỌ Xӈ  

unsigned short YCenter,              // ΎỌ Yӈ  

unsigned short X_R,                  // ḴᴁỂ 

unsigned short Y_R,                  // ᴁỂ 

unsigned long ForegroundColor      // ׁ῟  

) 

 

ѮӔσּנ ѦΎỌ(100, 100) ḴᴁỂᴿѭ 100 70 ￼ ᴸіΆ 1/4 ₡ᶄχ 

LT768_DrawRightUpCurve_Fill(100, 100, 100, 70, Red);  

 

 

9.8.4  ᴷіᾛ 1/4 ⁄ᶃ 

void LT768_DrawRightDownCurve_Fill  

( 

unsigned short XCenter,              // ΎỌ Xӈ  

unsigned short YCenter,              // ΎỌ Yӈ  

unsigned short X_R,                  // ḴᴁỂ 

unsigned short Y_R,                  // ᴁỂ 

unsigned long ForegroundColor      // ׁ῟  

) 

 

ѮӔσּנ ѦΎỌ(100, 100) ḴᴁỂᴿѭ 100 70 ￼ ᴸїΆ 1/4 ₡ᶄχ 

LT768_DrawRightDownCurve_Fill(100, 100, 100, 70, Red);  

 

 

 

  

ᶂ 9-24σᴷѕᾛ 1/4 ⁄ᶃ 

ᶂ 9-25σᴷіᾛ 1/4 ⁄ᶃ 
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9.9  ꜙᵹ Ẻ 

9.9.1  ꜙ ịᵹ Ẻ 

void LT768_DrawQuadrilateral  

( 

unsigned short X1,                 // X1 ӈ  

unsigned short Y1,                 // Y1 ӈ  

unsigned short X2,                 // X2 ӈ  

unsigned short Y2,                 // Y2 ӈ  

unsigned short X3,                 // X3 ӈ  

unsigned short Y3,                 // Y3 ӈ  

unsigned short X4,                 // X4 ӈ  

unsigned short Y4,                 // Y4 ӈ  

unsigned long ForegroundColor    // ּנ  

) 

 

ѮӔσּנ Ѧ 4♇ָ֫ѭ(50, 50) (200, 80) (150, 130) (60, 100)￼ Ọᵺ ẻχ 

LT768_DrawQuadrilateral(50, 50, 200, 80, 150, 130, 60, 100, Red);  

 

ᵺ ẻ҈ ẻ￼ָתχᵺ ẻᴵҨүỴ ᵺѦ♇￼ᶑ‰ιј ḧҺῗ ẻι ẻᴱ ѣѦ

♇￼ᶑ‰  

 

9.9.2  ꜙḪịᵹ Ẻ 

void LT768_DrawQuadrilateral_Fill  

( 

unsigned short X1,                 // X1 ӈ  

unsigned short Y1,                 // Y1 ӈ  

unsigned short X2,                 // X2 ӈ  

unsigned short Y2,                 // Y2 ӈ  

unsigned short X3,                 // X3 ӈ  

unsigned short Y3,                 // Y3 ӈ  

unsigned short X4,                 // X4 ӈ  

unsigned short Y4,                 // Y4 ӈ  

unsigned long ForegroundColor    // ׁ῟  

) 

 

ѮӔσּנ Ѧ 4♇ָ֫ѭ(50, 50) (200, 80) (150, 130) (60, 100)￼ ḫỌᵺ ẻχ 

LT768_DrawQuadrilateral_Fill(50, 50, 200, 80, 150, 130, 60, 100, Red);  

 

  

ᶂ 9-26σꜙ ịᵹ Ẻ 

ᶂ 9-27σꜙḪịᵹ Ẻ 
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9.10  Ҋ Ẻ 

9.10.1  ꜙ ịҊ Ẻ 

void LT768_DrawPentagon  

( 

unsigned short X1,                  // X1 ӈ  

unsigned short Y1,                  // Y1 ӈ  

unsigned short X2,                  // X2 ӈ  

unsigned short Y2,                  // Y2 ӈ  

unsigned short X3,                  // X3 ӈ  

unsigned short Y3,                  // Y3 ӈ  

unsigned short X4,                  // X4 ӈ  

unsigned short Y4,                  // Y4 ӈ  

unsigned short X5,                  // X5 ӈ  

unsigned short Y5,                  // Y5 ӈ  

unsigned long ForegroundColor נּ //       

) 

 

ѮӔσּנ Ѧ 5♇ָ֫ѭ(50, 100) (120, 130) (150, 160) (100, 180) (80, 140)  ￼ Ọ

ҋ ẻ  

void LT768_DrawPentagon(50, 100, 120, 130, 150, 160, 100, 180, 80, 140, Red); 

 

9.10.2  ꜙḪịҊ Ẻ 

void LT768_DrawPentagon_Fill  

( 

unsigned short X1,                   // X1 ӈ  

unsigned short Y1,                  // Y1 ӈ  

unsigned short X2,                  // X2 ӈ  

unsigned short Y2,                  // Y2 ӈ  

unsigned short X3,                  // X3 ӈ  

unsigned short Y3,                  // Y3 ӈ  

unsigned short X4,                  // X4 ӈ  

unsigned short Y4,                  // Y4 ӈ  

unsigned short X5,                  // X5 ӈ  

unsigned short Y5,                  // Y5 ӈ  

unsigned long ForegroundColor     // ׁ῟  

) 

 

ѮӔσּנ Ѧ 5♇ָ֫ѭ(50, 100) (120, 130) (150, 160) (100, 180) (80, 140)￼ ḫỌҋ

ẻχ 

void LT768_DrawPentagon_Fill (50, 100, 120, 130, 150, 160, 100, 180, 80, 140, Red);  

  

ᶂ 9-29σꜙḪịҊ Ẻ 

ᶂ 9-28σꜙ ịҊ Ẻ 
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9.11  ᶃ Ӌ 

unsigned char LT768_DrawCylinder  

( 

unsigned short XCenter,              // ₡ᶄỌ Xӈ  

unsigned short YCenter,              // ₡ᶄỌ Yӈ  

unsigned short X_R,                  // ḴᴁỂ 

unsigned short Y_R,                  // ᴁỂ 

unsigned short H,                    // ẙ 

unsigned long CylinderColor,         // ᶹ⁭  

unsigned long ForegroundColor      // ׁ῟  

) 

 

 
ᶂ 9-30σᶃ Ӌ 

 

 

ᶄѮι│Άאḫ￼￼ӌ‮ ῗᾯᵀ҃Ҩі￼￼ Ҏ ҭּנᶃו ἄ￼  

 

ѮӔσּנ Ѧ₡ᶄỌε200ι300ζι ḴᴁỂᴿѭ 100 50ιћ ѭ 150ιּנ ѭ ιׁ῟

ѭ ￼ᶄӌ‮  

 

LT768_DrawCylinder ε200, 300, 50, 100, 150, Red, Blueζψ 

 

Ὕ χ ֩ᾭѧ₡ᶄ￼ᴠᾭ ῗ Ḿẕ ￼₡ᶄ  
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9.12  ᾛ Ӌ 

void LT768_DrawQuadrangular  

( 

 unsigned short X1,           // ṫї Xӈ  

 unsigned short Y1,           // ṫї Yӈ  

 unsigned short X2,           // ṫі Xӈ  

 unsigned short Y2,           // ṫі Yӈ  

 unsigned short W,           // Ḵẙ 

 unsigned short H,           // ẙ 

 unsigned long  QuadrangularColor,     // ᶹ⁭  

 unsigned long  ForegroundColor      // ׁ῟  

) 

 

 
ᶂ 9-31σᾛ Ӌ 

 

ᶄѮι│Άאḫ￼￼ӌ‮ ῗᾯᵀ҃Ҩі￼￼ Ҏ ҭּנᶃו ἄ￼  

 

ѮӔσּנ ѦԈѦ♇ָ֫ѭε100ι100ζ ε140ι60ζ Ḵẙѭ 150ιћ ѭ 200ιћּנ ѭ

ιׁ῟ ѭ ￼Άӌ‮  

 

LT768_DrawQuadrangular ε100, 100, 140, 60, 150, 200, Red, Blueζψ 
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9.13  ―  

void LT768_MakeTable  

( 

 unsigned short X1,                     // Ḋӈ X1 

 unsigned short Y1,                     // Ḋӈ Y1 

 unsigned short W,                     // Ḵẙ 

 unsigned short H,                     // ẙ 

 unsigned short Line,                   // ᾭ CN 

 unsigned short Row,                   // ֯ᾭ RN 

 unsigned long  TableColor,            // ⁭ C1 

 unsigned long  ItemColor,             // Ὃ ῟ C2 

 unsigned long  ForegroundColor,      // ԓ ᴭ ῟ C3 

 unsigned s hort width1,                // ԓ⁭Ḵẙ 

 unsigned short width2,                // ᶹ⁭Ḵẙ 

 unsigned char mode                   // 0 χ ″ ᵇ   1χ ″₪ᵇ   

) 

 

                

ᶂ 9-32σ⁵ᵆ ― ᶂ                           9-33σ ᵆ ―   

 

 

⁪ ￼￼ḫאΆ│ιѮ Ѽῗᾯᵀ҃Ҩі￼￼ Ҏ ҭּנᶃו ἄ￼  

 

ѮӔσּנ Ѧ ″₪ᵇ￼ ⁪ ᶈε100, 100ζӈ ιᴅ ⁪ ᴭᶽṇѭ 80*40ι ⁪ ᾭѭ 3ι

֯ᾭѭ 4ιּנ ѭ ι Ὃ ⁪ ῟ѭ ιԎҤ ⁪ѭ ιԓ⁭Ḵẙѭ 1ιᶹ⁭Ḵẙ

ѭ 3  

 

LT768_DrawQuadrangular ε100, 100, 80, 40, 3, 4, Red, Green, Blue, 1, 3 , 1ζψ 
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10. ᶑҼש  ẫύαBTEβ 

10.1  BTEὺӏ⁴ẩ 

LT768x ԓấ 2D ᶒҽת ẬᾜεBTEζιᶈὝḧתᶒᾭὯ ᵀ•Ҏ ҽ ᾛӐѧιLT768x ԓ￼ BTE

ҭᴵҨώ״ҽ ẙι MCUק ￼ ẑ ᶈӔּז BTEו ѳׁιӔּז ọ ὍὝḧ￼ BTEᾛӐ₩

Ẫιḅ 10-1 LT768xᵃ ᾟὙ 16 ӿ ᾛӐεRaster Operation ι ROPζι‎◊ љ ￼

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

 

10-1σBTEַײὺӏ⁴ẩ 

BTEὺӏ⁴ẩ 

REG[91h] Bits [3:0]  
BTE 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 Expansionεw/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 

 

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

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

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

INT#ѧᾸӡᴺọ ὶ MCU ￼ѧᾸ Ԅ  
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10-2σӾ ὺӏ⁴ẩαROP Function β 

ROP Bits   

REG[91h] bit[7:4]  

Boolean Function Operation  

( D T )  

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 

 
 

і ѧιS0Ҧ ‎◊ 0￼ᾭὯιS1Ҧ ‎◊ 1￼ᾭὯιDTҦ ￼ ￼ᾭὯ ӕḅ ROPו ḧѭ

0010bι ѱ ￼ ᾭὯ DT = ~S0 S1ψḅ‛ ROPו ḧѭ 1010bι ѱ ￼ ᾭὯ DT = ‎◊ 1

￼ᾭὯεDT = S1ζψḅ‛ ROPו ḧѭ 1100bι ѱ ￼ ᾭὯ DT = ‎◊ 0￼ᾭὯεDT = S0ζψ

ḅ‛ ROPו ḧѭ 1110bι ѱ ￼ ᾭὯ DT = S0 + S1  
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10.2  BTEה  

10.2.1  ᴿӾ ὺӏַײ BTE֑ԃ 

ו℅ ᴵҨᶭז MCU ֒Ԅ SDRAM ￼ ẙι֒Ԅ￼ᾭὯᴵҨ ᵀӿ εROPζᾛӐᶪԄ ￼ԓḕ

ѧ BTE  ώӗ 16  ROPιּיїᶃᴵҨệ ‎◊ 0εS0ζọ יּ MCU ώӗι℅ ӕῗẸ POP

ḷḕᵸεREG[91h]ζbit[7:4] ἄ 0x0Cệֹ￼ ‛  

 

 

ᶂ 10-1σ ᴿӾ ὺӏַײ BTE֑ԃ Ӕ 

 

 

ᶂ 10-2σ ᴿӾ ὺӏַײ BTE֑ԃ∫ ᶂ 
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void LT768_BTE_MCU_Write_MCU_16bit  

( 

unsigned long S1_Addr,                 // S1 ᶃӵ￼ԓḕ Ḋᶊᶍ 

unsigned short S1_W,                   // S1 ᶃӵ￼Ḵẙ 

unsigned short XS1,                    // S1 ᶃӵ￼ṫіΆ Xᶑ‰ 

unsigned short YS1,                     // S1 ᶃӵ￼ṫіΆ Yᶑ‰ 

unsigned long Des_Addr,                // ￼ᶃӵ￼ԓḕ Ḋᶊᶍ 

unsigned short Des_W,                  // ￼ᶃӵ￼ỞḴẙ 

unsigned short XDes,                   //  ￼ᶃӵ￼ṫіΆ Xᶑ‰ 

unsigned short YDes,                   //  ￼ᶃӵ￼ṫіΆ Yᶑ‰ 

unsigned int ROP_Code,                // ӿ ᾛӐ₩Ẫ  

unsigned short X_W,                    // ￼ᶃӵ￼Ḵẙ 

unsigned short Y_H,                    // ￼ᶃӵ￼ ẙ 

const unsigned short *data              // S0 ᾭὯ￼ Ḋᶊᶍ 

) 

 

ѮӔσεӬ LCDṜѭ 1024*600 ￼֫ ꞌζ 

‎◊ 0χMCU ֒Ԅ￼ ắ 16 ￼ 100*100 ￼ᶃӵεunsigned short Picture_Data[100*100] ζ 

‎◊ 1χԓḕ 1024*600*2 ᶊᶍ ￼ε50, 50ζᶑ‰ 

￼ᶃӵ￼ԓḕᶊᶍᴣӈ χԓḕ 0ᶊᶍ ￼ε200, 200ζᶑ‰ 

￼ᶃӵ￼ᶽṇχ100*100  

ӿ ￼ᾛӐ₩Ẫχ0x0CεῘ ‎◊ 0ζ 

 

ḫ֩אᾭχ 

LT768_BTE_MCU_Write_MCU_16bitε1024*600*2, 1024, 50, 50, 0, 1024, 200, 200, 0x0 C, 

100, 100, & Picture_Data [0]ζψ 
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10.2.2  ᴿӾ ὺӏַײ BTEԒḔᶵֹ 

Ѧו ṄҺҡὝḧ￼ԓḕ‎◊תᶟᶶֺᾈ Ὕḧ￼ԓḕ ᶟת￼ ѦᾛӐᴵҨ֟Ṉ MCU ᶴ

Ὴת ι ώ״ԓḕᾭὯᶶֺᾈ ￼ ẙ їᶃ ӕῗẸ POP ḷḕᵸεREG[91h]ζbit[7:4] 

ἄ 0x0Cệֹ￼ ‛  

 

 

ᶂ 10-3σ ᴿӾ ὺӏַײ BTEԒḔᶵֹ Ӕ 

 

ᶃ 10-4ῗ℅ו ѳ╙ ᶃιMCU ῗҨ₅‬ BTEỒ ӡᴺ‎ BTEἚ ꜛ֙ ᶃ 10-5ѳ╙ ᶃι

MCU ῗҨ₅‬ ҭѧᾸ‎ BTEἚ ꜛ֙  

 

ᶂ 10-4σ ᴿӾ ὺӏַײ BTEԒḔᶵֹ∫ ᶂ(1)  
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ᶂ 10-5σ ᴿӾ ὺӏַײ BTEԒḔᶵֹ∫ ᶂ(2)  

 

void LT768_BTE_Memory_Copy  

( 

unsigned long S0_Addr ,         // S 0ᶃӵ￼ԓḕ Ḋᶊᶍ 

unsigned short S0_W ,           // S0 ᶃӵ￼Ḵẙ 

unsigned short XS0 ,            // S0 ᶃӵ￼ṫіΆ Xᶑ‰ 

unsigned short YS0 ,             // S0 ᶃӵ￼ṫіΆ Yᶑ‰ 

unsigned long S1_Addr ,         // S1 ᶃӵ￼ԓḕ Ḋᶊᶍ 

unsigned short S1_W ,           // S1 ᶃӵ￼Ḵẙ 

unsigned short XS1 ,            // S1 ᶃӵ￼ṫіΆ Xᶑ‰ 

unsigned short YS1 ,             // S1 ᶃӵ￼ṫіΆ Yᶑ‰ 

unsigned long Des_Addr ,        // ￼ᶃӵ￼ԓḕ Ḋᶊᶍ 

unsigned short Des_W ,          // ￼ᶃӵ￼ỞḴẙ 

unsigned short Xdes ,           // ￼ᶃӵ￼ṫіΆ Xᶑ‰ 

unsigned short Ydes ,            // ￼ᶃӵ￼ṫіΆ Yᶑ‰ 

unsigned int ROP_Code ,        // ӿ ᾛӐ₩Ẫ 

unsigned short X_W ,            // ￼ᶃӵ￼Ḵẙ 

unsigned short Y_H              // ￼ᶃӵ￼ ẙ 

) 
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ѮӔσεӬ LCDṜѭ 1024*600 ￼֫ ꞌζ 

‎◊ 0χԓḕ 0ᶊᶍ ￼ε100, 100ζᶑ‰ 

‎◊ 1χԓḕ 1024*600*2 ᶊᶍ ￼ε50, 50ζᶑ‰ 

￼ᶃӵ￼ԓḕᶊᶍᴣӈ χԓḕ 1024*600*2*2 ᶊᶍ ￼ε200, 200ζᶑ‰ 

￼ᶃӵ￼ᶽṇχ100*100  

ӿ ￼ᾛӐ₩Ẫχ0x0A(Ῐ ‎◊ 1) 

 

ḫ֩אᾭχ 

LT768_BTE_Memory_Copyε0, 1024, 100, 100, 1024*600*2, 1024, 50, 50, 1024*600*2*2, 

1024, 200, 200, 0x0 A, 100, 100ζψ 
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10.2.3  ᴿ Chroma Key ײַ MCU ֑ԃ 

ו℅ ѭ MCU ԏῶԋ ￼֒ԄᾭὯו ו℅ ᴵҨώ״ MCU ֒Ԅ SDRAM ￼ ẙ Ӈ

Ѧו Ӕ ᵅιBTEẬᾜҺ ὙỒ ꜛỗ ֹἍῶᾭὯ ֒Ԅѭ₿  

 

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

֒ԄᾭὯљԋ εChroma key ζ ᵃιֱ֒Ԅ S0 ᾭὯҺổּצὲ ԋ ῗ ḧᶈɒEWH 

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 10-6σ ᴿ Chroma Key ײַ MCU ֑ԃ Ӕ 

 

 

ᶂ 10-7σ ᴿ Chroma Key ײַ MCU ֑ԃ∫ ᶂ 
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void LT768_BTE_MCU_Write_Chroma_key_MCU_16bit  

( 

unsigned long Des_Addr ,                    // ￼ᶃӵ￼ԓḕ Ḋᶊᶍ 

unsigned short Des_W ,                      // ￼ᶃӵ￼ỞḴẙ 

unsigned short Xdes ,                       // ￼ᶃӵ￼ṫіΆ Xᶑ‰ 

unsigned short YDes                        // ￼ᶃӵ￼ṫіΆ Yᶑ‰ 

unsigned long Background_color ,           // ῎  

unsigned short X_W ,                        // ￼ᶃӵ￼Ḵẙ 

unsigned short Y_H ,                        // ￼ᶃӵ￼ ẙ 

const unsigned short *data                  // S0 ᾭὯ￼ Ḋᶊᶍ 

) 

 

ѮӔσεӬ LCDṜѭ 1024*600 ￼֫ ꞌζ 

‎◊ 0χMCU ֒Ԅ￼ ắ 16 ￼ 100*100 ￼ᶃӵεunsigned short  Picture_Data [100*100] ζ 

￼ᶃӵ￼ԓḕᶊᶍᴣӈ χԓḕ 0ᶊᶍ ￼ε200, 200ζᶑ‰ 

￼ᶃӵ￼ᶽṇχ100*100  

῎ χ  

 

ḫ֩אᾭχ 

LT768_BTE_MCU_Write_Chroma_key_MCU_16bitε0, 1024, 200, 200, Red, 100, 100, 

& Picture_Data [0]ζψ 
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10.2.4  ᴿ Chroma Key ԒḔᶵֹαїᵌײַ ROPβ 

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

ᾭὯљεChroma Keyζ￼ ιẸѣ ᵃῊιјᴞ῭ᾡԓḕ ￼ ￼ᾭὯι ‎ṏῗљ֧א

ԋ ᵃ￼Һ ῎ᶴת ԋ ￼ ḧᶈɒEWH Edfnjurxqg Froruɓḷḕᵸ

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

Ѽῗ ἄ ￼ι ѱ ו℅ ֧֒‎￼ᶃṏῗ Ѧ ￼ TOPι ᴪἄ ῎ ֱјҺ ֒

Ԅԓḕѧ ᴠ ї ᶃ ᴣ ẑ╙ χ 

 

 

ᶂ 10-8σ ᴿ Chroma Key ԒḔᶵֹײַ Ӕ 

 

 

 

ᶂ 10-9σ ᴿ Chroma Key ∫ԒḔᶵֹײַ ᶂ 
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void LT768_BTE_Memory_Copy_Chroma_key  

( 

unsigned long S0_Addr ,                // S 0ᶃӵ￼ԓḕ Ḋᶊᶍ 

unsigned short S0_W ,                  // S0 ᶃӵ￼Ḵẙ 

unsigned short XS0 ,                   // S0 ᶃӵ￼ṫіΆ Xᶑ‰ 

unsigned short YS0 ,                    // S0 ᶃӵ￼ṫіΆ Yᶑ‰ 

unsigned long Des_Addr ,               // ￼ᶃӵ￼ԓḕ Ḋᶊᶍ 

unsigned short Des_W ,                 // ￼ᶃӵ￼ỞḴẙ 

unsigned short Xdes ,                  // ￼ᶃӵ￼ṫіΆ Xᶑ‰ 

unsigned short Ydes ,                   // ￼ᶃӵ￼ṫіΆ Yᶑ‰ 

unsigned long Background_color ,      // ῎  

unsigned short X_W ,                   // ￼ᶃӵ￼Ḵẙ 

unsigned short Y_H                     // ￼ᶃӵ￼ ẙ 

) 

 

ѮӔσεӬ LCDṜѭ 1024*600 ￼֫ ꞌζ 

‎◊ 0χԓḕ 0ᶊᶍ ￼ε200, 200ζᶑ‰ 

￼ᶃӵ￼ԓḕᶊᶍᴣӈ χԓḕ 1024*600*2 ᶊᶍ ￼ε100, 100ζᶑ‰ 

￼ᶃӵ￼ᶽṇχ100*100  

῎ χ  

 

ḫ֩אᾭχ 

LT768_BTE_Memory_Copy_Chroma_keyε0, 1024, 200, 200, 1024*600*2 , 1024, 100, 100, 

Red, 100, 100ζψ 
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10.2.5  ᴿӾ ὺӏַײᶂ‒ᶩ╤ 

ו℅ Ṅ Ὕḧתᶟ ᶶᶪ◑Ὕḧ￼ 8*8 16*16 ᶃ⁮ι 8*8 16*16 ӵ ￼ᶃ⁮ῗӔּו℅ז

ׁṰ ӾӴḕᶈԓḕѧ Ѧו ѼᴵҨ ᵀ 16 ӿ εROPζᾛӐ Ѧו ᴵҨᶈ Ὕḧ

זᶟת￼ ᶶֺᶃ‾ιḅồ ῟ắ і їᶃҨ 8*8 ᶃ⁮ѭӕιPOPḷḕ εнREG[91h]ζbit[7:4] 

ἄ 0x0Cệֹ￼ ‛  

 

 

 

 

 

 

ᶂ 10-10σᶂ‒―ẩ 

 

 

ᶂ 10-11σ ᴿӾ ὺӏַײᶂ‒ᶩ╤ Ӕ

 

 

ᶂ 10-12σ ᴿӾ ὺӏַײᶂ‒ᶩ╤∫ ᶂ 
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void LT768_BTE_Pattern_Fill 

( 

unsigned char P_8x8_or_16x16 ,          // 0 χӔּז 8x8 Iconψ1χӔּז 16x16 Icon.  

unsigned long S0_Addr ,                 // S0 ᶃӵ￼ԓḕ Ḋᶊᶍ 

unsigned short S0_W ,                   // S0 ᶃӵ￼Ḵẙ 

unsigned short XS0 ,                    // S0 ᶃӵ￼ṫіΆ Xᶑ‰ 

unsigned short YS0 ,                     // S0 ᶃӵ￼ṫіΆ Yᶑ‰ 

unsigned long Des_Addr ,                // ￼ᶃӵ￼ԓḕ Ḋᶊᶍ 

unsigned short Des_W ,                  // ￼ᶃӵ￼ỞḴẙ 

unsigned short Xdes ,                   // ￼ᶃӵ￼ṫіΆ Xᶑ‰ 

unsigned short Ydes ,                    // ￼ᶃӵ￼ṫіΆ Yᶑ‰ 

unsigned int ROP_Code ,                // ӿ ᾛӐ₩Ẫ 

unsigned short X_W ,                    // ￼ᶃӵ￼Ḵẙ 

unsigned short Y_H                     // ￼ᶃӵ￼ ẙ 

) 

 

ѮӔσεӬ LCDṜѭ 1024*600 ￼֫ ꞌζ 

P_8x8_or_16x16χ זּ 16x16 Icon  

‎◊ 0χԓḕ 0ᶊᶍ ￼ε200, 200ζᶑ‰ 

￼ᶃӵ￼ԓḕᶊᶍᴣӈ χԓḕ 1024*600*2 ᶊᶍ ￼ε100, 100ζᶑ‰ 

ӿ ￼ᾛӐ₩Ẫχ0x0C(Ῐ ‎◊ 0) 

￼ᶃӵ￼ᶽṇχ100*100  

 

ḫ֩אᾭχ 

LT768_BTE_Pattern_Fillε1, 0, 1024, 200, 200, 1024*600*2 , 1024, 100, 100, 0x0C, 100, 100ζψ 
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10.2.6  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 10-13σ ᴿ Chroma  Key ╤ᶂ‒ᶩײַ Ӕ 

 

 

ᶂ 10-14σ ᴿ Chroma  Key ∫╤ᶂ‒ᶩײַ ᶂ 
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void LT768_BTE_Pattern_Fill_With_Chroma_key  

( 

unsigned char P_8x8_or_16x16,          // 0 χuse 8x8 Icon ψ1χuse 16x16 Icon.  

unsigned long S0_Addr,                 // S 1ᶃӵ￼ԓḕ Ḋᶊᶍ 

unsigned short S0_W,                   // S0 ᶃӵ￼Ḵẙ 

unsigned short XS0,                    // S0 ᶃӵ￼ṫіΆ Xᶑ‰ 

unsigned short YS0,                     // S0 ᶃӵ￼ṫіΆ Yᶑ‰ 

unsigned long Des_Addr,                // ￼ᶃӵ￼ԓḕ Ḋᶊᶍ 

unsigned short Des_W,                  // ￼ᶃӵ￼ỞḴẙ 

unsigned short XDes,                   // ￼ᶃӵ￼ṫіΆ Xᶑ‰ 

unsigned short YDes,                   // ￼ᶃӵ￼ṫіΆ Yᶑ‰ 

unsigned int ROP_Code,                // ӿ ᾛӐ₩Ẫ 

unsigned long Background_color,       // ῎  

unsigned short X_W,                    // ￼ᶃӵ￼Ḵẙ 

unsigned short Y_H                      // ￼ᶃӵ￼ ẙ 

) 

 

ѮӔσεӬ LCDṜѭ 1024*600 ￼֫ ꞌζ 

P_8x8_or_16x16χ זּ 16x16 Icon  

‎◊ 0χԓḕ 0ᶊᶍ ￼ε200ι200ζᶑ‰ 

￼ᶃӵ￼ԓḕᶊᶍᴣӈ χԓḕ 1024*600*2 ᶊᶍ ￼ε100ι100ζᶑ‰ 

ӿ ￼ᾛӐ₩Ẫχ0x0C(Ῐ ‎◊ 0) 

῎ χ  

￼ᶃӵ￼ᶽṇχ100*100  

 

ḫ֩אᾭχ 

LT768_BTE_Pattern_Fill_With_Chroma_keyε1, 0, 1024, 200, 200, 1024*600*2 , 1024, 100, 

100, 0x0C, Red, 100, 100ζψ 
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10.2.7  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 ᶃᶈ BTEԓ ῗ

⅛ѦἜὼ ֫Ầᶴת￼ιẸ ‍Ἔὼ ᶴתḢῊι≡ῶ ᶴת￼ᴅ Ἔὼ ᾭὯṏ Ẩ ї

￼ᾭὯֱּיї ᾭὯץғּוι⅛ ֒ ￼ԓḕ￼ᾭὯӮ ἛṝῊ ῗּי MSB ᶴֹת LSB

ḅ‛MCU ὶᴭ ḧѭ 16bits Ὴι ѱ ROP￼ ḊӈᴵҨ ѭ 15ֹ 0￼ү ӈιMCU ὶᴭ

ḧѭ 8bitsι ѱROP ḊӈᴵҨ ѭ7ֹ 0￼ү ӈ ‎◊ 0 ▄ẙREG [92h] bit[7:6] 

ᶈ℅ו ѧṄј ᴠ  

 

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

BLTᶪԄὝḧԓḕתᶟ ֹ￼ᾦ‛ṏῗ ‾  

 

 

ᶂ 10-15σ ᴿỴṜ ẻַײ MCU ֑ԃ Ӕ 
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ᶂ 10-16σ ᴿỴṜ ẻַײ MCU ֑ԃ∫ ᶂ 

 

ӕḅїᶃ 10-17ιROP = 7ιׁ ῟ ḷḕᵸ ḧ￼ ѭ ι ῟ ḷḕᵸ ḧ￼ ѭᶆ ι

ḅ‛ BTE Width = 23 ῊιἍệֹ￼ ẼἛṝῘ ‛ ᶃ 10-18 ӕֱѭ ROP = 3ιԎҤ ḧј

ᴪῊἍệֹ￼ ẼἛṝ ‛  

 

 

ᶂ 10-17σ ẻỴṜᾶ Ӕ 1 

 

ᶂ 10-18σ ẻỴṜᾶ Ӕ 2
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Ὕ σ 

1. Sent Data Numbers per Row  

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

ᴨ ҭ ӈ￼ᾯᾭ  

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

 

 

ᶂ 10-19σ ẻỴṜᾶ ᾎὊ―ẩ 

 

void LT768_BTE_MCU_Write_ColorExpansion_MCU_16bit  

( 

unsigned long Des_Addr ,                  // ￼ᶃӵ￼ԓḕ Ḋᶊᶍ 

unsigned short Des_W ,                    // ￼ᶃӵ￼ỞḴẙ 

unsigned short Xdes ,                     // ￼ᶃӵ￼ṫіΆ Xᶑ‰ 

unsigned short Ydes ,                      // ￼ᶃӵ￼ṫіΆ Yᶑ‰ 

unsigned short X_W ,                      // ￼ᶃӵ￼Ḵẙ 

unsigned short Y_H ,                      // ￼ᶃӵ￼ ẙ 

unsigned long Foreground_color ,          // ׁ῟  

unsigned lo ng Background_color ,         // ῟  

const unsigned short *data                //  16-bit Data 

) 
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ѮӔσεӬ LCDṜѭ 1024*600 ￼֫ ꞌζ 

‎◊ 0χMCU ֒Ԅ￼ᾭὯεunsigned short  Data [100*100] ζ 

￼ᶃӵ￼ԓḕᶊᶍᴣӈ χԓḕ 1024*600*2 ᶊᶍ ￼ε200, 200ζᶑ‰ 

ׁ῟ χ  

῟ χ  

￼ᶃӵ￼ᶽṇχ100*100  

 

ḫ֩אᾭχ 

LT768_BTE_MCU_Write_ColorExpansion_MCU_16bit ε1024*600*2 , 1024, 200, 200, 100, 

100, Red, Blue, &Data[0] ζψ 
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10.2.8  ᴿỴṜ ẻј Chroma key ײַ MCU ֑ԃ 

℅ BitBLTᾛӐ ҃ ῟ Ḣԅổּצᶹιљ Ἓṝ BLT֡ѶḢԅ ᵃι‎◊ᴅ ӈᶃѧ ѭ 1

￼Ἅῶӈ Ṅ Ἓṝֹ BitBLTׁ῟ ψ ‎◊ᴅ ӈᶃѧ ѭ 0￼ἍῶӈṄјҺἛṝֹ BitBLT

῟  

 

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

ֹ￼ᾦ‛ṏῗ ‾  

 

 

ᶂ 10-20σ ᴿỴṜ ẻј Chroma key MCUײַ ֑ԃ Ӕ 

 

 

ᶂ 10-21σ ᴿỴṜ ẻј Chroma key MCUײַ ֑ԃ∫ ᶂ  
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10.2.9  ᴿ ᾭẘַײԒḔᶵֹ 

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

Ẫљ Pixel₩Ẫ Picture ₩ẪᴵҨ ᾛӐᶈ 8/16/24bpp ▄їẊћḾ҈ԅᶃᴱԏῶ █ᵀ ῎

ẙεAlpha Levelζι█ᵀẙ ḧѲᶈ REG[B5h] Pixel ₩Ẫᴱ ᾛӐᶈ‎◊ 1 ῗ 8/16bpp ₩

Ẫι ᴿѦPixelԏῶԎᴿ ￼█ᵀẙιᶈ‎◊ 1ѭ 16bpp ▄їӵ ￼ bit[15:12] ῗ ῎ẙι׆

ӎ￼ bit ֱѭ ẼᾭὯψ ‎◊ 1ѭ 8bpp ▄ừẻїӵ bit[7:6] ῗ ῎ẙιbit[5:0] ֱῗ Ӕּז

ᶈ 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 10-22σ8bpp Pixel Mode Ӕ 

 

10-3σAlpha Blending Pixel Mode --  8bpp  

Bit[7:6]  Alpha Level  

0h 0 

1h 10/32  

2h 21/32  

3h 1 
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ᶂ 10-23σ16bpp Pixel Mode Ӕ 

 

10-4σAlpha 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 10-24σ ᴿ ᾭẘַײԒḔᶵֹαPixel Mode β∫ ᶂ 

 

 

ᶂ 10-25σPicture Mode Ӕ 
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ᶂ 10-26σ ᴿ ᾭẘַײԒḔᶵֹαPicture Mode β∫ ᶂ 

 

void BTE_Alpha_Blending  

( 

unsigned long S0_Addr ,        // S 0ᶃӵ￼ԓḕ Ḋᶊᶍ 

unsigned short S0_W ,          // S0 ᶃӵ￼Ḵẙ 

unsigned short XS0 ,           // S0 ᶃӵ￼ṫіΆ Xᶑ‰ 

unsigned short YS0 ,            // S0 ᶃӵ￼ṫіΆ Yᶑ‰ 

unsigned long S1_Addr ,        // S1 ᶃӵ￼ԓḕ Ḋᶊᶍ 

unsigned short S1_W ,          // S1 ᶃӵ￼Ḵẙ 

unsigned short XS1 ,           // S1 ᶃӵ￼ṫіΆ Xᶑ‰ 

unsigned short YS1 ,            // S1 ᶃӵ￼ṫіΆ Yᶑ‰ 

unsigned long Des_Addr ,       // ￼ᶃӵ￼ԓḕ Ḋᶊᶍ 

unsigned short Des_W ,         // ￼ᶃӵ￼ỞḴẙ 

unsigned short Xdes ,          // ￼ᶃӵ￼ṫіΆ Xᶑ‰ 

unsigned short Ydes ,           // ￼ᶃӵ￼ṫіΆ Yᶑ‰ 

unsigned short X_W ,           // ￼ᶃӵ￼Ḵẙ 

unsigned short Y_H ,           // ￼ᶃӵ￼ ẙ 

unsigned char alpha           // Alpha Blending effect 0 ~ 32, Destination data =  

// (Source 0 * (1 -  alpha)) + (Source 1 * alpha)  

) 
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ѮӔσεӬ LCDṜѭ 1024*600 ￼֫ ꞌζ 

‎◊ 0χԓḕ 0ᶊᶍ ￼ε0ι0ζᶑ‰ 

‎◊ 1χԓḕ 1024*600*2 ᶊᶍ ￼ε0ι0ζᶑ‰ 

￼ᶃӵ￼ԓḕᶊᶍᴣӈ χԓḕ 1024*600*2*2 ᶊᶍ ￼ε50ι50ζᶑ‰ 

῎ẙχ5ε0~31ζ 

￼ᶃӵ￼ᶽṇχ100*100  

 

ḫ֩אᾭχ 

BTE_Alpha_Blendingε0, 1024, 0, 0, 1024*600*2 , 1024, 0, 0, 1024*600*4 , 1024, 50, 50, 100, 

100, 5ζψ 
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10.2.10 (ᶞᶩ╤αSolid Fillש   

ו℅ Һ Ḿ BTEὝḧ￼ ẻ ᶀӮὝḧ ￼ᶪ◑ Ѧו ῗ Ӕּזᶈᶪ◑ Ѧᶽ ᶀתᶟ

ᶪ◑￼ ḧᶈ BTE￼ׁ῟ ḷḕᵸѧ  

 

 

ᶂ 10-27σשᶞᶩ╤ Ӕ 

 

ᶂ 10-28σשᶞᶩ╤∫ ᶂ 
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void BTE_Solid_Fill 

( 

unsigned long Des_Addr,             //  ￼ᶃӵ￼ԓḕ Ḋᶊᶍ 

unsigned short Des_W,               //  ￼ᶃӵ￼ỞḴẙ 

unsigned short XDes,                //  ￼ᶃӵ￼ṫіΆ Xᶑ‰ 

unsigned short YDes,                //  ￼ᶃӵ￼ṫіΆ Yᶑ‰ 

unsigned short color,                // ᶪӼ￼   

unsigned short X_W,                 // ￼ᶃӵ￼ ẙ  

unsigned short Y_H                  // ￼ᶃӵ￼Ḵẙ  

) 

 

ѮӔσεӬ LCDṜѭ 1024*600 ￼֫ ꞌζ 

￼ᶃӵ￼ԓḕᶊᶍᴣӈ χԓḕ 0ᶊᶍ ￼ε200ι200ζᶑ‰ 

ᶪӼ χ  

￼ᶃӵ￼ᶽṇχ100*100  

 

ḫ֩אᾭχ 

BTE_Solid_Fillε0, 1024, 200, 200, Red, 100, 100ζψ 
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11.  ᾶ ᾑḓ 

11.1  ӓⱴԒẤḓẒ 

ᶈӔּזԓấḔӌѳׁ ӾִḊקιִḊקᵅἑᴵ ԓזּ Ḕẓ￼Ῐ ֩ᾭ  

void LT768_Select_Internal_Font_Init      

( 

unsigned char Size,               // Ḕӌᶽṇ 16χ8*16ψ24χ12*24ψ32χ16*32  

unsigned char XxN,              // Ḕӌ￼ḴẙᾣᶽӤᾭχ1~4  

unsigned char YxN,              // Ḕӌ￼ ẙᾣᶽӤᾭχ1~4  

unsigned char ChromaKey,       // 0 χḔӌ ῟ ῎ψ1χᴵҨ Ḕӌ￼ ῟  

unsigned char Alignment          // 0 χḔӌјḾ ψ1χḔӌḾ  

) 

 

void LT768_Print_Internal_Font_String  

( 

unsigned short x,                // ḔӌẦḊῘ ￼ xӈ  

unsigned short y,                // ḔӌẦḊῘ ￼ yӈ  

unsigned long FontColor,         // Ḕӌ￼  

unsigned long BackGroundColor,  // Ḕӌ￼ ῟ εὝ σẸḔӌ ῟ִḊקἄ ῎Ὴι  

// Ӫῂᾦζ 

char *c                          // ᾭὯ ֗￼ ᶊᶍ 

) 

 

ѮӔσ Ӕּז 16*32 ￼ԓấḔẓᶈ LCDṜ￼(10,100)ӈ Ῐ ￼ɒLeveTop LT768ɓιћјᾣᶽ

Ḕӌ￼ ẙᵙḴẙ ῟ ῎ιḔӌѼḾ : 

 

LT768_Select_Internal_Font_Init(32, 1, 1, 0, 1);  

LT768_Print_Internal_Font_String(10, 100, Red, 0,  ɒOhyhWrs OW:9;ɓ,> 

 

Ὕ σᶈԓấḔẓѧῗјᾟὙѧᾰḔӌ￼ιḅ‛ ӔּזѧᾰḔӌῊ ṯᶹấḔẓ  
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11.2  Ấ ѦᾑḓẒ 

11.2.1  ᴧỆḓẒ 

Ḕẓ￼ᴨ₩ Ӕּז Ẕ￼Ḕẓᴨ₩ ҭιⱡᵅּוἄ Bin ⁪Ẫ￼ᾰҭι Ῐ ѧᾰḔῊԜּי LT768

Ḿ Bin ᾰҭ ιזּ ᴠ 11.3 ε ԇᴻώӗ￼њּז ẑ LT_IMAGE_TOOL.EXEι ῶ

ֺӐḔẓᴨ₩ו ζ LT768ᾟὙ GB2312 ӌḔẓ GB2312 ӌḔẓιҨᴣ BIG5Ḕẓι⅛Ѧ

Ḕẓ ᾟὙ 16*16 24*24 32*32 48*48 72*72 ￼ҋ Ḕӌᶽṇ ԎѧιGB2312 ￼ ӌⱱ￼

ֱљ GB2312 ӌ  

 

11.2.2  ḔԃḓẒ”ᾛ← 

Ḕẓ￼ Bin ᾰҭ ḕԄ Flash ḕӴᵸѧιᶈӔּזḔẓׁι ἫḔẓᾭὯҡ Flash ѧֹ֒ SDRAM

ѧιⱡᵅ Ḅ Ẕ￼ᴠᾭι℅Ὴᴱ ᴧ Ḕẓ ιṏᴵҨᶈ LCDṜіῘ ֧‎  

 

11.2.3  ᾶ Ѧᾑḓα16*16 24*24 32*32 β 

ᶈӔּזᶹấḔẓׁ ӾִḊקιἫḔẓҡ Flashѧ ᴨᴣӴḕֹ SDRAM ѧι Ḅ Ẕ￼ᴠᾭ  

 

void LT768_Select_Outside_Font_Init  

( 

unsigned char SCS,             // ὍᶹὛ￼ SPI Flash Ą 0χSPI-0ψ1χSPI-1 

unsigned char Clk,              // SPI Ὴ ֫ ᴠᾭχSPI Clock = System Clock /{(Clk+1)*2}  

unsigned long FlashAddr,       // ◊ᶊᶍ(Flash) 

unsigned long MemoryAddr,    // ￼ᶊᶍ(SDRAM) 

unsigned long Num,            // Ḕẓ￼ᾭὯ ᶽṇ 

unsigned char Size,             // Ḕӌᶽṇψ16χ16*16ψ24:24*24ψ32:32*32  

unsigned char XxN,             // Ḕӌ￼ḴẙᾣᶽӤᾭχ1~4  

unsigned char YxN,             // Ḕӌ￼ ẙᾣᶽӤᾭχ1~4  

unsigned char ChromaKey,      //  1χḔӌ ῟ ῎ψ0χᴵҨ Ḕӌ￼ ῟  

unsigned char Alignment       // 0 χḔӌјḾ ψ1χḔӌḾ  

) 
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ִḊקḢᵅιᶈ ᵸῗ GB2312￼ ֱїι Ҩї￼֩ᾭṏᴵҨᶈזּ LCDṜіῘ ѧᾰ  

 

void LT768_Print_Outside_Font_String  

( 

unsigned short x,                  // ḔӌẦḊῘ ￼ xӈ  

unsigned short y,                  // ḔӌẦḊῘ ￼ yӈ  

unsigned long FontColor,          // Ḕӌ￼  

unsigned long BackGroundColor,    // Ḕӌ￼ ῟ εὝ σẸḔӌ ῟ִḊקἄ ῎Ὴι 

// Ӫῂᾦζ 

unsigned char *c                   // ᾭὯ ֗￼ ᶊᶍ 

) 

 

ḅ‛ ᵸῗ BIG5￼ ֱїιֱ  Ҩї￼֩ᾭχזּ

 

void LT768_Print_Outside_Font_Strin g_BIG5 

( 

unsigned short x,                  // ḔӌẦḊῘ ￼ xӈ  

unsigned short y,                  // ḔӌẦḊῘ ￼ yӈ  

unsigned long FontColor,          // Ḕӌ￼  

unsigned long BackGroundColor,    // Ḕӌ￼ ῟ εὝ σẸḔӌ ῟ִḊקἄ ῎Ὴι 

// Ӫῂᾦζ 

unsigned char *c                   // ᾭὯ ֗￼ ᶊᶍ 

) 

 

ѮӔσ ҡᶹὛ Flash0 ￼ 0x00 ᶊᶍ ᴨ 24*24 ₤ѿѧᾰḔӌֹ SDRAM ￼ 0x003E537E0￼

ᶊᶍ ι Ḕẓ￼ᾭὯ ѭ 0x0009B520 זּ Ḕӌᶈ LCDṜ￼(10,100)ӈ Ῐ ￼

ɒѠ ṴѸכּ״Ḓῶ ԇᴻ-LT768ɓḔѩιћјᾣᶽḔӌ￼ ẙᵙḴẙ ῟ ῎ Ḕӌ

ѼḾ χ 

 

GB2312 ֱχ 

LT768_Select_Outside_Font_Init(0, 0, 0x00, 0x003E537E0, 0x0009B520, 24, 1, 1, 1, 1); 

LT768_Print_Outside_Font_String(10, 100, Red, 0, ɒѠ ṴѸכּ״Ḓῶ ԇᴻ-OW:9;ɓ,> 

 

BIG5 ֱχ 

LT768_Select_Outside_Font_Init(0, 0, 0x00, 0x003E537E0, 0x0009B520, 24, 1, 1, 1, 1); 

LT768_Print_Outside_Font_String _BIG5(10, 100, Red, 0,ɒѠ ṴѸכּ״Ḓῶ ԇᴻ-OW:9;ɓ,> 
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ᶂ 11-1σᾶ 24*24 ⁫ѾѦᾑḓ 

 

Ὕ σ 

1 ֩ᾭιᴱῗḾ GB2312 ἆῗ BIG5￼ѧᾰ ἑῶᾦιḅ ӔּזԎҤ￼￼ѧᾰ ι

ṯӢᾡ ֩ᾭḾẔ￼ ֫ 

2 ῶҎ ᵸḾѧᾰ￼ ῶᴵ јῗὟⱢ GB2312 ἆῗ BIG5￼ ֱι℅Ὴ

ṯ ᵸ￼ ҃  

 

 

11.2.4  ᾶ ᶼᶙѦᾑḓα48*48 72*72 β 

ᶈӔּזᶽᶚѧᾰḔẓῊιḅ‛ ᵸῗ GB2312 ￼ ֱїι  Ҩї֩ᾭχזּ

 

void LT768_Print_Outside_Font_GB2312_48_72  

( 

unsigned char SCS,               // ὍᶹὛ￼ SPI Flash Ą 0χSPI-0ψ1χSPI-1 

unsigned char Clk,                // SPI Ὴ ֫ ᴠᾭχSPI Clock=System Clock /{(Clk+1)*2}  

unsigned long FlashAddr,         // ◊ᶊᶍ(Flash) 

unsigned long MemoryAddr,      // ￼ᶊᶍ(SDRAM) 

unsigned char Size,               // Ḕӌᶽṇψ48χ48*48ψ72:72*72 

unsigned char ChromaKey,        // 1χᴵҨ Ḕӌ￼ ῟ ψ0χḔӌ ῟ ῎ 

unsigned short x,                 //  ḔӌẦḊῘ ￼ xӈ  

unsigned short y,                 //  ḔӌẦḊῘ ￼ y ӈ  

unsigned long FontColor,         //  Ḕӌ￼  

unsigned long BackGroundColor,  //  Ḕӌ￼ ῟ (├ỴχẸḔӌ ῟ ѭ ῎Ὴι Ӫῂᾦ) 

unsigned short w,                 //  Ḕӌז χ1χјז ψ2χז 1 ψ3χז 2  

unsigned short s,                 //   

unsigned char *c                  //  ᾭὯ ֗￼ ᶊᶍ 

)  
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ḅ‛ ᵸῗ BIG5￼ ֱїιֱ  Ҩї￼֩ᾭχזּ

 

void LT768_Print_Outside_Font_BIG5_48_72 

( 

unsigned char SCS,              // ὍᶹὛ￼ SPI Flash Ą 0χSPI-0ψ1χSPI-1 

unsigned char Clk,               // SPI Ὴ ֫ ᴠᾭχSPI Clock = System Clock /{(Clk+1)*2}  

unsigned long FlashAddr,        // ◊ᶊᶍ(Flash) 

unsigned long MemoryAddr,     // ￼ᶊᶍ(SDRAM) 

unsigned char Size,              // Ḕӌᶽṇψ48χ48*48ψ72:72*72 

unsigned char ChromaKey,       // 1χᴵҨ Ḕӌ￼ ῟ ψ0χḔӌ ῟ ῎ 

unsigned short x,                //  ḔӌẦḊῘ ￼ xӈ  

unsigned short y,                //  ḔӌẦḊῘ ￼ y ӈ  

unsigned long FontColor,        //  Ḕӌ￼  

unsigned long BackGroundColor,  //  Ḕӌ￼ ῟ (├ỴχẸḔӌ ῟ ѭ ῎Ὴι Ӫῂᾦ) 

unsigned short w,                //  Ḕӌז χ1χјז ψ2χז 1 ψ3χז 2  

unsign ed short s,                //   

unsigned char *c                 //  ᾭὯ ֗￼ ᶊᶍ 

) 

 

ѮӔσҡᶹὛ Flash0 ￼ 0x005DC000 ᶊᶍ ᴨ 48*48 ₤ѿѧᾰḔӌֹ SDRAM ￼

0x003E537E0 ￼ ᶊᶍ זּ Ḕӌᶈ LCD Ṝ￼(10,100)ӈ Ῐ ￼ɒѠ ṴѸכּ״Ḓῶ

ԇᴻ-LT768ɓḔѩιћјז ῟ ῎ ѭ 0χ 

 

GB2312 ֱχ 

LT768_Print_Outside_Font_GB2312_48_72(1, 0, 0x005DC000, 0x003E537E0, 48, 0, 10, 100, 

color256_red, color256_white, 1, 0 ιɒѠ ṴѸכּ״Ḓῶ ԇᴻ-OW:9;ɓ); 

 

ᶂ 11-2σᾶ 48*48 ⁫ѾѦᾑḓ 
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BIG5 ֱχ 

LT768_Print_Outside_Font_BIG5_48_72(1, 0, 0x005DC000, 0x003E537E0, 48, 0, 10, 100, 

color256_red, color256_white, 1, 0 ιɒѠ ṴѸכּ״Ḓῶ ԇᴻ-OW:9;ɓ); 

 

Ὕ σ 

1 Ҩі֩ᾭιᴱῗḾ GB2312ᵙ BIG5￼ѧᾰ ֱἑῶᾦιḅ ӔּזԎҤ￼￼ѧᾰ

ι ṯӢᾡ ֩ᾭḾẔ￼ ֫  

2 ῶҎ ᵸḾѧᾰ￼ ῶᴵ јῗὟⱢ GB2312 ἆ BIG5￼ ֱι℅Ὴ

ṯ ᵸ￼  

3 ᶈӔּזᶽᶚѧᾰḔẓῊιḅ‛ Ῐ ᾰᴣ‰♇ ᴺι Ԅԅ ⁪Ẫ￼ ᾰᴣ‰♇ ᴺι

ἑ ⃰Ẃ Ḕẓזּ  

4 ӔּזᶽᶚḔẓ(48*48 72*72)ι Ḕӌ Ҩᴣ ῟ Ὴι Ӕּז 256 ӈ  

 

 

11.2.5  ᾑḓ : 

℅֩ᾭṏῗ ẸᾰḔֹ֒ῳᵅ Ὥט Ὴιљׁ ￼ ιᴠᾭ temp ￼ᶽṇṏῗὝḧ ѳ

Ṯ￼ӵ ♇  

void Font_Line_Distance(unsigned char temp);  
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11.3  ֹӏḓẒַײ Bin ᾑҬ 

ᶈẔּז ḅ‛ ӔֹּזѧᾰḔẓιᴵҨַּז ԇᴻώӗ￼њּז ẑ LT_IMAGE_TOOL.EXEι ῶ

ֺӐḔẓ Binᾰҭ￼ו ι ṄḔẓӡỤ ἄ Binᾰҭιⱡᵅ DMA ҽ ΆẪṄḔẓᾭὯḕֹ LT768x

￼ԓấῘ ԓḕѧιѳᵅḅ‛ ᶈ TFTṜіῘ ѧᾰιMCU ᴱ GB ε2Ѧ BytesζṏᴵҨᶈ ḧ

￼ӈ іῘ ֧ѧᾰιᵼ℅ᴵҨώ״ѧᾰῘ ᾦ ι Ӊ MCU ᶴתѧᾰῘ ￼ Ἳ Ḿ҈Ḕẓ Bin

ᾰҭ￼ֺӐιӔּז ᴵҨᴠ LT_IMAGE_TOOL.EXE￼Ӕּז ῎ѿιἆῗҨї￼ ῎ιѯӕғּו Ѧ

16*16 ￼ḡӌḔẓ Bin ᾰҭχ 

 

1  ♇֨ LT_IMAGE_TOOL ᴅ>Font ᴏᴵἔẦѧᾰḔẓ Bin ᾰҭֺӐּף χ 

 

 

ᶂ 11-3σֹӏѦᾑḓẒ 
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2  ♇֨ Select Font Ὗ ιᴵ Ḕӌ Ḕẻ ᶽṇ ι Ḣ⅞ᵅιὟ ḧӠḕχ 

 

 

ᶂ 11-4σ ἬḓӋ 

 

3  Ḕẓῶ 16*16 24*24 32*32 48*48 72*72 ҋ ḔӌᶽṇιӑѼᴵҨ Ḕӌ₪ᵇ(ӭṫ

ṗѧ ӭᴸ)ᵙ ᵇ(ӭі ṗѧ ӭї)￼ӈ Ӫ(0~254) ᵙ ᾰḔι♇֨ Test Code

Ὗ ᴏᴵ‬ Ḕ ￼ᾭὯ  

 

 

ᶂ 11-5σ ḓẒ 
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4  ♇֨ Create Bin ᴏᴵ ֧Ḕẓ Bin ᾰҭ ├Ỵ ԄᾰҭᵄῊᾰҭᵄѧј ᵍїץ ҎḔ ι

ḅχ? * / \  < > : " | ιᵋֱῂ│Ӡḕ  

 

 

ᶂ 11-6σӟḔḓẒ 

 

ẸῘ  (Ḕẓ)+ Font Lib ok ῊιᴏӠḕἄוχ 

 

 

ᶂ 11-7σḓẒֹӏḡở  
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5  ֺ ӐḢἄᵅᴵҨᶈ ‰ᾰҭ᷆ѧ ֹṀ֧￼ ӌ 16_16ḡӌ.bin ᾰҭχ 

 

 

ᶂ 11-8σḿַ֦ײḓẒ Bin ᾑҬ 
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12.  ᾶ Ӿ  

LT768xώӗᾰḔӿ‰љᶃẻӿ‰ו ι Ἃᶈזּ Ῐ ӿ‰￼ּנ ῊΆӝӔּזιᶭזᶴתᾦꞌᴣ֟ MCU

Ἳ  

 

12.1  ᾶ ᾑḓӾ  

ᾰḔӿ‰ῗώӗᾰḔ֒ԄῊ￼Ὕ ιḜῘ ᶈ ׁᾰḔᴵҨ֒Ԅ￼ӈ ιᾰḔӿ‰￼Ḵẙљ ẙᶹ ῗ

ᴵҨ ḧ￼ιץὐ ӈט ᴵҨ ἄ ט ἆῗјז ט ‰ιᴣӿז ♣ἆῗј ♣ ẸᾰḔ֒

ԄῊιᾰḔӿ‰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  

 

12-1σᾑḓӾ ּ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 

Enableζ 

REG[64h:63h]  F_CURX ӿ‰ӈ χ֒ԄᾰḔῊ￼ Xᶑ‰ 

REG[66h:65h]  F_CURY ӿ‰ӈ χ֒ԄᾰḔῊ￼ Yᶑ‰ 

REG[D0h] FLDR ḧᾰḔ￼ εCharacter Line Gap Setting ζ 

 

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

ӿ‰￼ ẙљḴẙѼҺᴩᾰḔῗᵋ ᾣᶽεREG[CDh] bit[3:0] ζẽᵠι⃰ẂῘ їӿ‰ḴẙᴵҨ ѭ

1 ~ 32 ӵ ψ ӔּזᾰḔᾣᶽו Ὴιӿ‰￼Ḵẙљ ẙṄҺӘӤᾭᾣᶽ їᶃ↨Ẉ ᶘ ￼ᾰḔӿ‰

ḧχ 

 

 
ᶂ 12-1σᾑḓӾ ַײḳẘ 
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ᶂ 12-2σᾑḓӾ ַײ ẘ 

 

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

ᴵҨ ẑקιԎ ԇẪḅїχ 

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

їᶃӿ‰ ♣￼ӕḒѧιӿ‰￼ӈ Һӯּפᶈῳᵅ Ѧ֒ԄḔ￼ᵅ  

 

ᶂ 12-3σӾ ַײ Ӕ 

 

ᶈӔּזᾰḔӿ‰ѳׁ ӾִḊקι Ḅ Ẕ￼ᴠᾭιṏᴵҨῘ ֧ӿ‰҃  
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void LT768_Text_cursor_Init  

( 

unsigned char On_Off_Blinking,         // 0 χ ₿ӿ‰ ♣ψ1χӔ ӿ‰ ♣ 

unsigned short Blinking_Time,          // ᾰḔӿ‰ ♣Ὴ  

unsigned short X_W,                   // ᾰḔӿ‰↨Ẉᶽṇεῳᶽѭ 32ζ 

unsigned short Y_W                     // ᾰḔӿ‰ᶘ ᶽṇεῳᶽѭ 32ζ 

) 

 

void LT768_Enable_Text_Cursor(void);    // Ӕ ᾰḔӿ‰ 

void LT768_Disable_Text_Cursor(void);    // ₿ᾰḔӿ‰ 

 

ѮӔσ Ѧ ♣￼ᾰḔӿ‰ιћ ӿ‰￼↨Ẉᶽṇѭ 10ιᶘ ᶽṇѭ 2χ 

 

LT768_Text_cursor_Init(1, 15, 10, 2);  
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12.2  ᾶ ᶂẺӾ  

LT768x ￼ᶃẻӿ‰ѭ 32*32 ӵ ἄι ⅛Ѧӵ ᴉּז 2 Ѧ bitιּז‎Ὕḧᵺ χColor -0

Color -1 ῟ ῟ᴦᵇ ζχ 

 

12-2σᶂẺӾ Ӵ Ḧѱ 

5ɏe33 Color -0ε יּ REG[44h] ￼ ḧ‎֘ḧζ 

5ɏe34 Color -1ε יּ REG[45h] ￼ ḧ‎֘ḧζ 

5ɏe43 ῟ εῘ ῎ζ 

5ɏe44 ῟ᴦᵇ  

 

ᵼ℅ᶈ ấ Ѧᶃẻӿ‰Ὴ 256bytes ᶽṇ LT768xώӗ 4 Ѧᶃẻӿ‰ᴵӗ ὍιMCU ᴵҨ יּ

ḧ ԋ￼ḷḕᵸ‎ 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 ᶃẻӿ‰￼ӴḕᾭὯ⁪Ẫ￼ ῎ ӕιᶈ℅Ӭ

REG[44h] ￼Ӫ ḧѭ ιREG[45h] ￼Ӫ ḧѭ  

 

 

 

 

 

 

 

 

 

 

 

 

Color -0￼ χ 

Color -1￼ χ 

ᶂ 12-4σᶂẺӾ  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 

3 1 0 1 0 1 0 1 0 

: 

: 

: 

: 

: 

: 

: 

: 

252 1 0 1 0 1 0 1 0 

253 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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ᶃẻӿ‰ Ӕּז Ӿ ḧѲιⱡᵅ֒Ԅ RAM ѧ ỞԊᴵҨ 4Ѧӿ‰ιⱡᵅԜӔּז￼ ѧᴵҨ

ỄΆӝ￼ Ҋ֬ὭӔּז ᶈӔּזѳׁ ӾִḊקι Ḅ Ẕ￼ᴠᾭ  

 

void LT768_Graphic_cursor_Init  

( 

unsigned char Cursor_N,            // Ὅӿ‰ Ą 1:ӿ‰ 1ψ2:ӿ‰ 2ψ3:ӿ‰ 3ψ4:ӿ‰ 4 

unsigned char Color1,              // 1 

unsigned char Color2,              // 2 

unsigned short X_Pos,               // Ῐ ᶑ‰ X 

unsigned short Y_Pos,              // Ῐ ᶑ‰ Y 

unsigned char *Cursor_Buf          // ӿ‰ᾭὯ￼ ֗ ᶊᶍ 

) 

 

ᶈӔּזѧ֬Ὥӿ‰￼ӈ  

 

void LT768_Set_Graphic_cursor_Pos  

( 

unsigned char Cursor_N,            // Ὅӿ‰ Ą 1:ӿ‰ 1ψ2:ӿ‰ 2ψ3:ӿ‰ 3ψ4:ӿ‰ 4 

unsigned short X_Pos,              // Ῐ ᶑ‰ X 

unsigned short Y_Pos              // Ῐ ᶑ‰ Y 

) 

 

void LT768_Enable_Graphic_Cursor(void);     // Ӕ ᶃẻӿ‰ 

void LT768_Disable_Graphic_Cursor(void);     // ₿ᶃẻӿ‰ 

 

ѮӔσִḊק 4Ѧ￼ᶃẻӿ‰ιћᴵҨỈ֬עὭιᶈјᵃ￼ӈ іῘ  

 

extern const unsigned char gImage_pen_il[];  

extern const unsigned char gImage_arrow_il[];  

extern const unsigned char gImage_busy_im[];  

extern const unsigned char gImage_no_im[];  
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Ӭ ҨіᵺѦᾭ ￼ṏῗ⅛Ѧ￼ᶃẻӿ‰￼ᾭὯ  

 

LT768_Graphic_cursor_Ini t(1, 0xff, 0x00, 0, 0, (unsigned char*)gImage_pen_il);  

LT768_Graphic_cursor_Init(2, 0xff, 0x00, 0, 0, (unsigned char*)gImage_arrow_il);  

LT768_Graphic_cursor_Init(3, 0xff, 0x00, 0, 0,  (unsigned char*)gImage_busy_im);  

LT768_Graphic_cursor_Init(4, 0xff, 0x00,  0, 0, (unsigned char*)gImage_no_im);  

for(i = 0 ; i < 4 ; i++)  

{ 

  for(j = 0 ; j < 300 ; j++)  

  { 

     LT768_Set_Graphic_cursor_Pos(i, j, j); 

} 

} 

 

ѮӔσ ᷃￼ӿ‰ᾭὯ 

const unsigned char gImage_pen_il[256] = { /* 0X00,0X02,0X20,0X00,0X20,0X00, */ 

0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA, 

0X96,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0X91,0X6A,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA, 

0XA4,0X15,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XA4,0X00,0X6A,0XAA,0XAA,0XAA,0XAA,0XAA, 

0XA9,0X01,0X1A,0XAA,0XAA,0XAA,0XAA,0XAA,0XA9,0X00,0X46,0XAA,0XAA,0XAA,0XAA,0XAA, 

0XAA,0X40,0X51,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0X90,0X14,0X6A,0XAA,0XAA,0XAA,0XAA, 

0XAA,0XA4,0X05,0X1A,0XAA,0XAA,0XAA,0XAA,0XAA,0XA9,0X01,0X46,0XAA,0XAA,0XAA,0XAA, 

0XAA,0XAA,0X40,0X51,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0X90,0X14,0X6A,0XAA,0XAA,0XAA, 

0XAA,0XAA,0XA4,0X05,0X1A,0XAA,0XAA,0XAA,0XAA,0XAA,0XA9,0X01,0X46,0XAA,0XAA,0XAA, 

0XAA,0XAA,0XAA,0X40,0X51,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0X90,0X14,0X69,0XAA,0XAA, 

0XAA,0XAA,0XAA,0XA4,0X01,0X14,0X6A,0XAA,0XAA,0XAA,0XAA,0XA9,0X00,0X44,0X1A,0XAA, 

0XAA,0XAA,0XAA,0XAA,0X40,0X11,0X06,0XAA,0XAA,0XAA,0XAA,0XAA,0X90,0X04,0X41,0XAA, 

0XAA,0XAA,0XAA,0XAA,0XA4,0X01,0X10,0X6A,0XAA,0XAA,0XAA,0XAA,0XA9,0X00,0X44,0X1A, 

0XAA,0XAA,0XAA,0XAA,0XAA,0X40,0X11,0X1A,0XAA,0XAA,0XAA,0XAA,0XAA,0X90,0X04,0X1A, 

0XAA,0XAA,0XAA,0XAA,0XAA,0XA4,0X01,0X1A,0XAA,0XAA,0XAA,0XAA,0XAA,0XA9,0X00,0X1A, 

0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0X40,0X6A,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0X95,0XAA, 

0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA,0XAA, 

};  
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12.3  ᶂẺӾ ҒⱳṩԎ 

 ԇᴻώӗ￼њּז ẑ LT_IMAGE_TOOL.EXEι ῶ ᶃẻӿ‰ֺӐ￼ו ιᴵҨ Ӕּז ᶈ PC

ֺᶃẻӿ‰ε32*32 ӵ ζιⱡᵅṀ֧ 256bytes ￼ӿ‰ᾭὯιּזἋԜṄӿ‰ᾭὯὓ ֹḧѲӿ‰

ᾭὯ￼ ẑԓιӔּז ᴵҨᴠ LT_IMAGE_TOOL.EXE￼Ӕּז ῎ѿιἆῗҨї￼ ῎χ 

 

12.3.1  ֹӏᶂẺӾ  

1  ♇֨ LT_IMAGE_TOOL ᴅ>Cursor ᴏᴵἔẦᶃẻӿ‰ֺӐּף χ 

 

 

ᶂ 12-5σữấᶂӴӾ  
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2 ֨♇Ḅᶃẻӿ‰ᵅιנּ  Export Ὗ ιᴏᴵ ֹᶃẻӿ‰ᾭὯιӈ҈ Data ᶟת  

 

 

ᶂ 12-6σḿ֦ᶂẺӾ ᾎὊ 

 

3  ᶶֺᶃẻӿ‰ᾭὯχ 

 

 
ᶂ 12-7σᶵֹḿַ֦ײӾ ᾎὊ 
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4  ᶶֺ￼ӿ‰ᾭὯֹ ẑԓχ 

 

 

ᶂ 12-8σ ḿַ֦ײӾ ᾎὊ 

 

 

12.3.2  ḿԃᴢӡᾂᶂẺӾ  

1. ᶶֺ ṀԄ￼ӿ‰ᾭὯχ 

 

 

ᶂ 12-9σᶵֹḿԃַײӾ ᾎὊ 
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2. ֹᶃẻӿ‰ֺӐּף ￼ Data ԓᵅι♇֨ Import Ὗ  

 

 

ᶂ 12-10σ ḿԃַײӾ ᾎὊ 

 

 

3. ḅ⃰ Ῐ ṀԄ￼ӿ‰ι ṀԄἄוιᴵ ӢᾡιⱡᵅὟⱢ 12.3.1 ￼ℓ Ṁ֧ӿ‰

ᾭὯ  

 

ᶂ 12-11σḿԃởה  
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13.  PWM Ḧ 

LT768xԓấ PWM ו ιẊћώӗ 2Ѧ PWM ֧χPWM0 PWM1 LT768xԓ ᵍῶ 2Ѧ 16bits ￼ ᾭ

ᵸ Timer -0ᵙ Timer -1ιԎטӐԋ PWM ￼ ֧ꜛỗ Ҩ PWM0 ѭӕιᶈӔּׁזọ Ӿ Timer -0

ᾭḷḕ εнREG[8Ah-8Bh]ιTCNTB0ζᴣ Timer -0 ᾭ⅝ ḷḕ εнREG[88h -89h]ιTCMPB0]ζιk ט PWM

ו ᵅιTimer -0 ᾭᵸҺӾז TCNTB0￼ӪιẊӘⱢ PWM Clock ￼ ḧ ꞌẦḊїᾭιẸ Timer -0 ᾭ

ᵸїᾭ￼Ӫ ҈ TCMPB0ḷḕᵸ￼ӪῊ PWM ṏҺטӐιѼṏῗ PWM0 ḅ‛ᴝ ѭ 0ṏ ỗѭ 1ι Timer -0

ᾭᵸӘⱡҺ їᾭιẸ Timer -0 їᾭ ҈ 0ῊҺғּוѧᾸιPWM0 ᵻֹᴝ ￼֝ӈ 0ιᵃῊҺ זט

ḷḕᵸ TCNTB0￼Ӫι ṏῗҦ ѦḢᾯ￼ PWM ᵕῼ  

 

 

ᶂ 13-1σPWM ↓Ẻᶂ 

 

ӐᴵҨ҃טҨіיּ ιPWM0 ￼ Duty ֘ḧ҈⅝ ḷḕ εнREG[88h -89h], TCMPB0]ζιӕḅỳ Өּי PWM0

ғּו Ѧ ӆ DC֝ӈ￼ּכᴙιẸ PWM0 ִḊ ḧѭ 0ιỳ ғּו￼ ᾦּכᴙ ι ѱ TCMPB0Ӫṏ ᶽ

♇ψẸ PWM0 ִḊ ḧѭ 1ιỳ ғּו￼ ᾦּכᴙ ι ѱ TCMPB0Ӫṏ ṇ ♇ιᵼ℅ᴵҨӨּי PWM

ғּו￼ ӆ DC֝ӈּכᴙ‎ίֺ TFTṜ￼ ӿ  

 

 

ᶂ 13-2σPWM ὔֹὓᴬ 
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ᶈӔּז PWM ѳׁ Ḿ℅Ӿ ִḊק  

 

void LT768_PWM0_Init  

( 

unsigned char on_off,                  // 0 χ ₿PWM0ψ1χӔ PWM0  

unsigned char Clock_Divided,           // PWM Ὴ ֫ ψᴨӪ ᶀ 0~3(1,  1/2,  1/4,  1/8)  

unsigned char Prescalar,                // Ὴ ֫ ψᴨӪ ᶀ 1~256  

unsigned short Count_Buffer,           // PWM￼ ֧ᵕῼ 

unsigned short Compare_Buffer         // ᴉ ⅝ 

) 

 

void LT768_PWM1_Init  

( 

unsigned char on_off,                  // 0 χ ₿ PWM1ψ1χӔ PWM1  

unsigned char Clock_Divided,           // PWM Ὴ ֫ ψᴨӪ ᶀ 0~3(1,  1/2,  1/4,  1/8)  

unsigned char Prescalar,                // Ὴ ֫ ψᴨӪ ᶀ 1~256  

unsigned short Count_Buffer,           // PWM ￼ ֧ᵕῼ 

unsigned short Compare_Buffer,        // ᴉ ⅝ 

) 

 

ᶈִḊקḢѳᵅι ᾡטᴉ ⅝Ὴιᴱ ҨїḾẔ￼֩ᾭזּ  

void LT768_PWM0_Duty(unsigned short Compare_Buffer) ψ 

void LT768_PWM1_Duty(unsigned short Compare_Buffer) ψ 

 

ѮӔσӬ ԓ⁄￼Ὴ ѭ 100Mhzι Ӕּז PWM1 ‎ ֧ 50Khz ￼ PWM └ιћᴉ ⅝ѭ 30%χ 

LT768_PWM1_Init(1, 1, 10, 200 , 60);      // 0.3=60/200  

 

Ӣᾡ PWMI ￼ᴉ ⅝ѭ 50%χ 

LT768_PWM1_Duty(100) ψ              // 0.5=100/200  
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ᶂ 13-3σPWM ὔֹ Ӿᴟ ᴜⱣᶂα:ɏ4357-933ṛβ 

 

  



LT768x                                                    LT768x ẓⱴừԚ  

©Levetop Semiconductor Co., Ltd. Page -112- 

LT768_AP-Note / V3.0 

14.  ấῡᾶ  

LT768x ￼Ầ Ῐ ₩ᶒῶԓấ ṇᶚỉᶴתᵸιѮ ו￼ ῗᶈ≡ῶᶹ Ѯᶴתᵸ￼ừ֙їιἆῗѮᶴתᵸ

ᶈ Ḋ ⅎιᶈẦ ῊӨּיἚ Ӵḕᶈ ḕѧ￼ ẑҦ ‎ Ῐ נּ ו℅זּ ᴵҨᶈ

PWM[0] Ậ ὶі Ѧ 10Kṫᴸ￼іἾּכ ι ѱ Ầ Ῐ ו ṏҺ Ӕ εEnableζιḅᶃ 14-1Ἅ ι

ᶈ℅ו Ӕ ￼ừẻїιLT768 Ầ ᵅҺ Ἒט ֹ ḕѧ￼ ẑҦ ḢԅἚ ιѼṏῗἚ ֹ EXIT

Ὕҧἆ῾ḧѲ￼ὝҧιⱡᵅṏҺṄѮί Ґּיᶹ ￼Ѯᶴתᵸ Ầ Ῐ ו ֺ ẑҦ љῘ ᾭὯọ ḕ

ᶈ ᵃ￼ ḕѧ Ầ Ῐ ו ₩ᶒᾟὙ 12 ὝҧιὝҧו ḅїχ 

 

 

ᶂ 14-1σấῡᾶ ה ײַ Ḧ 

 

14-1σ12 ấῡᾶ ה ἷҦ 

No.  ἷ Ҧ ἷ Ҧ  ᾭ ἷҦ ẘαByteβ 

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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ᶈẦ ᶶӈᵅιẦ Ῐ ו Һ Ḿ LT768xώӗ￼ѣѦ SPIὶᴭᾆḿι 0000h ~ 0007h ׁ 8Ѧ byte ọ

ῗɒ94k/ :5k/ ::k/ 96k/ ::k/ 95k/ :;k/ 9:kɓιḅ‛ ḕ ֧ ѱᵅ ᶴת￼ᶊᶍṄҺῗε0008hζι

ᵋֱҺṄѮί Ґּיᶹ MCU LT768x ԓ ￼ỉᶴתᵸҡồ ӌ￼ᶊᶍ 0008h ẦḊἚ Ὕҧιḅ‛ῶ

ֹ EXITὝҧἆ῾ḧѲ￼ὝҧἑҺṄίֺ Ґּיᶹ ￼ MCU Ҩїѭ ѦҡᶹὛ￼ Flashε0x200 ᶊᶍ ζι

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_WRε'h05, 'h8A ζᵇḷḕᵸ REG[05] ֒Ԅ 0x8A  
11  06  13  41       // REG_WRε'h06, 'h41 ζ 
11  07  13  8A       // REG_WRε'h07, 'h8A ζ 
11  08  13  64       // REG_WRε'h08, 'h64 ζ 
11  09  13  8A       // REG_WRε'h09, 'h8A ζ 
11  0A  13  64       // REG_WRε'h0A, 'h64 ζ 
11  00  13  80       // REG_WRε'h00, 'h80 ζ 
11  01  13  82       // REG_WRε'h01, 'h82 ζ 
11  01  12  82       // REG_WRε'h01, 'h82 ζ 
11  02  13  40       // REG_WRε'h02, 'h40 ζ 
AA  AA  AA  AA     // Ὕҧ 

 

//ִḊקῘ ԓḕ 
11  E0  13  29       // REG_WRε'hE0, 'h29ζ 
11  E1  13  03       // REG_WRε'hE1, 'h03ζ 
11  E2  13  0B       // REG_WRε'hE2, 'h0Bζ 
11  E3  13  03       // REG_WRε'hE3, 'h03ζ 
11  E4  13  01       // REG_WRε'hE4, 'h01ζ 
AA  AA  AA  AA     // Ὕҧ 

 

// LCDṜ 
11  10  13  04       // REG_WRε'h10, 'h04 ζ 
11  12  13  85       // REG_WRε'h12, 'h85 ζ 
11  13  13  03       // REG_WRε'h13, 'h03 ζ 
11  14  13  7F       // REG_WRε'h14, 'h7Fζ 
11  15  13  00       // REG_WRε'h15, 'h00 ζ 
11  1A  13  FF       // REG_WRε'h1A, 'hFFζ 
11  1B  13  02       // REG_WRε'h1B, 'h02ζ 

 

// Ѯ ᴭ 
11  20  13  00       // REG_WRε'h20, 'h00 ζ 
11  21  13  00       // REG_WRε'h21, 'h00 ζ 
11  22  13  00       // REG_WRε'h22, 'h00 ζ 
11  23  13  00       // REG_WRε'h23, 'h00 ζ 
11  24  13  00       // REG_WRε'h24, 'h00 ζ 
11  25  13  04       // REG_WRε'h25, 'h04 ζ 
11  26  13  00       // REG_WRε'h26, 'h00 ζ 
11  27  13  00       // REG_WRε'h27, 'h00 ζ 
11  28  13  00       // REG_WRε'h28, 'h00 ζ 
11  29  13  00       // REG_WRε'h29, 'h00 ζ 
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AA  AA  AA  AA     // Ὕҧ 

 

// ẕᶃ 
11  50  13  00       // REG_WRε'h50, 'h00 ζ 
11  51  13  00       // REG_WRε'h51, 'h00 ζ 
11  52  13  00       // REG_WRε'h52, 'h00 ζ 
11  53  13  00       // REG_WRε'h53, 'h00 ζ 
11  54  13  00       // REG_WRε'h54, 'h00 ζ 
11  55  13  04       // REG_WRε'h55, 'h04 ζ 

 

// ט╗ ᴭ 
11  56  13  00       // REG_WRε'h56, 'h00 ζ 
11  57  13  00       // REG_WRε'h57, 'h00 ζ 
11  58  13  00       // REG_WRε'h58, 'h00 ζ 
11  59  13  00       // REG_WRε'h59, 'h00 ζ 
11  5A  13  00       // REG_WRε'h5A, 'h00 ζ 
11  5B  13  04       // REG_WRε'h5B, 'h04ζ 
11  5C  13  00       // REG_WRε'h5C, 'h00ζ 
11  5D  13  03       // REG_WRε'h5D, 'h03 ζ 
11  5E  13  02       // REG_WRε'h5E, 'h02ζ 

 

// DMA ҡ FLAHSҽ ᾭὯֹῘ ԓḕ 
11  BC  13  00       // REG_WRε'hBC, 'h00ζ 
11  BD  13  02       // REG_WRε'hBD, 'h02ζ 
11  BE  13  00       // REG_WRε'hBE, 'h00ζ 
11  BF  13  00       // REG_WRε'hBF, 'h00ζ 
11  C0  13  00       // REG_WRε'hC0, 'h00ζ 
11  C1  13  00       // REG_WRε'hC1, 'h00ζ 
11  C2  13  00       // REG_WRε'hC2, 'h00ζ 
11  C3  13  00       // REG_WRε'hC3, 'h00ζ 
11  C6  13  00       // REG_WRε'hC6, 'h00ζ 
11  C7  13  04       // REG_WRε'hC7, 'h04ζ 
11  C8  13  00       // REG_WRε'hC8, 'h00ζ 
11  C9  13  03       // REG_WRε'hC9, 'h03ζ 
11  CA  13  00       // REG_WRε'hCA, 'h00ζ 
11  CB  13  04       // REG_WRε'hCB, 'h04ζ 
11  B7  13  C0       // REG_WRε'hB7, 'hC0ζ 
11  B6  13  01       // REG_WRε'hB6, 'h01ζ 
AA  AA  AA  AA     // Ὕҧ 
11  B6  12  00       // REG_WRε'hB6, 'h00ζ 
11  12  1 3  40       // REG_WRε'h12, 'h40 ζ 
 
00                    // Ầ 

 

ӓⱴ ֹῪҬσẦ Ῐ ו ֺ ẑҦ љῘ ᾭὯ ḔᶚἆԎḜ ѭ ẑҦ Ἅ ￼ᾭὯι ọ ḕ

ᶈᵃ Ѧ ḕѧ ḅ‛Ӕּז ֬Ὥֹᴰ Ѧ ḕѧι ѱ ԋ￼ ẑҦ љᾭὯ ọ ᴰיּ Ѧ ḕệ

ֹ  
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14.1  ấῡᵎוח Ẑ 

 ԇᴻώӗ￼њּז ẑ LT_IMAGE_TOOL.EXEι ῶ Ầ ᵏזט ẑ￼ו ιᴵҨ Ӕּז

ᶈ PC ῭ ῏￼ғּוẦ Ῐ ו ￼ ẑҦ ιӔּז ᴵҨᴠ LT_IMAGE_TOOL.EXE￼Ӕּז ῎

ѿιἆῗҨї￼ ῎χ 

 

1 ♇֨ LT_IMAGE_TOOL ᴅ>Bootloader ᴏᴵἔẦẦ ᵏט ףּ χ 

 

 

ᶂ 14-2σBootloader  
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2 ṜẆᴠᾭχHsync Vsync Mode Select χ⁞Ὧјᵃ LCD ṜẆ јᵃ￼ᴠᾭι ᴠⱢṜẆ

ᾳ‎Ӣᾡ  

 

 

ᶂ 14-3σ ṛẅᴟᾎ 
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3 LCDὶᴭχ 

A. LCD Interfaceχ Ὅ 16 18 24bits CMOS ὶᴭ ― 

B. LCD IF RGBχ Ὅ RGB ὴ֯ 

C. Main Win Color χ ὍῘ ẙ 24bpp εRGB 8:8:8ζ 16bpp εRGB 5:6:5ζ ἆ ῗ 8bpp 

εRGB 3:3:2ζ 

 

 

ᶂ 14-4σ LCDὓᴬ 
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4 SPI Flashᴠᾭχ 

A. Read Command χ Ὅ SPI Flash ᴨΆẪ 

B. 768 SPI Interface χ Ὅ LT768￼ SPIὶᴭχSPI-0ἆ SPI-1 

C. Address Mode χ ὍḿᶍΆẪχ24bits ἆ 32bits  

D. Picture Address χ ḧẦ Ῐ ᶃⱭ￼ Flashᶊᶍ 

E. In Liner Mode χ ὍԓḕῘ ▄ẙ 

 

 

ᶂ 14-5σ SPI Flash ᴟᾎ 
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5 Ҩіᴠᾭ ḧḄᵅι♇֨ Create Ὗ ᴰḕѭ Bin ᾰҭι├Ỵ ԄᾰҭᵄῊᾰҭᵄѧј ᵍїץ

ҎḔ ιḅχ? * / \  < > : " | ιᵋֱῂ│Ӡḕ  

 

 

ᶂ 14-6σӟḔ 

 

ẸῘ ok ῊιᴏӠḕἄו  

 

 

ᶂ 14-7σӟḔởה 
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6 ӠḕᵅᴵҨᶈ ‰ᾰҭ᷆ѧ ֹṀ֧￼ Bootloader.bin ᾰҭχ 

 

 

ᶂ 14-8σḿַ֦ײ Bootloader.bin ᾑҬ 
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15.  SPI Master  

LT768x￼ SPI Master Ѯ ῗּ҈זίֺᶹ SPIѩᴭ ḕεSerial Flashζἆῗ SPIѩᴭӺҭεḅ ί Ɑζι

Ḿ SPIѩᴭ ḕᾟὙ￼ᴃ ῶ 4-BUSεNormal Read ζ 5-BUSεFAST Readζ Dual Mode 0 Dual Mode 

1љ 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 DMAεDirect Memory Access ζ￼ᾭ

Ὧι ẂῗӴḕᶃ⁶ιӔּז ᴵҨӔּז DMA ồῘז ᾭὯּי ḕҽ Ῐ ԓḕѧι Ѧᶴת ј

MCU ￼ᶴת ҈ᶹὶ SPI ί Ɑἆῗ I2C ί ⱭᴵҨᴠ ￼ 16 ￼ ῎  

 

 
ᶂ 15-1σLT768x Ѩ Flash/ROM ẓⱴ⸗  

 

15.1  Ѩ Ḕַײ DMA Ҽ  

ѩ ḕῶѣ ￼ DMA ҽ ΆẪχ ớҽ ₩ẪεLinearζᵙתᶒҽ ₩ẪεBlockζ ѣ ￼ҽ

￼ ῗ ‾￼ιἫѩ ḕї￼ᾭὯҽ ֹῘ ԓḕѧ ӇῗҤҪᶈҽ ￼ᴝתіῗῶἍṮָ￼χ 

Â Ҽ ⁴ẩσᶈ ớ₩ẪїιᾭὯῗᶈⱭ ӡᴺ CS ἾӉιṏ ҽ ι ֹҽ ￼ᾭὯ

ֹ Ἅ ḧ￼Ӫι ῊἑҺἾ Ɑ ӡᴺ CS  

Â שᶑҼ ⁴ẩσᶈתᶒҽ ₩ẪїιⱭ ӡᴺ CS ἾӉιᴱ ⅛₭ҽ ￼ᾭὯ ֹἍ ḧ￼

ḴẙѺі ḧ ▄ẙ￼Ḕ ᾭιṏҺ Ἶ ιⱡᵅᴡ ἾӉιӘ₭ ὸι ֹᾭὯԅ ҽ Ḣ

ἄιῳᵅⱭ CS Ἶ  

 

DMA ҽ ῶѣ ḿᶍΆẪ -  24 ӈᵙ 32 ӈ￼ιԏӌ Ӕּזᵤ ḿᶍệ ἍӔּז￼ѩ ḕ￼ᾛӐῊ

ẑ  

 

ѮӔ 1σᶹὛ￼ѩ ḕῗ 128Mbit ￼ᴂ W25Q128 ᶚᴺεNOR Flashζ  

Flash ⃰Ẃ ᴨᾭὯ￼⁪ẪχẸ CSἾӉᵅιѮ  Flashᴧ 03H+24 ӈ￼ᶊᶍ+ҽ ￼ᾭ

Ὧιⱡᵅ CSἾ ι ‾￼ ᴨᾭὯ⁪ẪιṏᴵҨּז 24 ӈḿᶍ￼ҽ ֩ᾭ҃  
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ѮӔ 2σᶹὛ￼ѩ ḕῗ 1Gbit ￼ᴂ W25N01GVZEIG ᶚᴺεNAND Flashζ  

Flash ᴨᾭὯῗҨ ѭᴅӈᾛӐ￼ιẊћῶѣ ᴨΆẪιẸῊọ ἄ ￼ ᴨΆ

Ẫιᴏ Ӿᴧ Ѧ ᶊᶍ￼ᵘҧιⱡᵅἑᴧ ᴨᾭὯ￼ᵘҧιἍҨ Ѧ Flash⅝W25Q128

ᴨᾭὯ ᶺ ℓᾛӐι Ӿᴧ ᵘҧᵅιἑ ᶈ זּ DMA ￼ҽ ᾭὯ￼֩ᾭ εԏӌ

ᶊᾛӐ Flash￼ᾭὯἐԛζ ḅ‛ּזἋ￼ᶹấѧᾰḔẓᴣᶃⱭỄᶺιᴵҨ זּ ḳ

￼ NAND Falsh  

 

Ҩі￼ѣѦӕḒᴱῗ ᴅ￼ ῎ιԏӌ￼ᾛӐ ᵀFlash￼ᾛӐῊẑι ѣ ḿᶍᶈ ⅝іῗזּ ♄

╗￼ιῶԋSPI ḕ￼ḕᴨῊẑᶃᴵҨᴠ ⁪ѿ 10.3 ￼ ῎  

 

15.1.1  Ѩ Ḕᶇ ⁴ẩіַײ DMA Ҽ  

1. 24 ӇḾᶌ 

֩ᾭᾟὙ LT768 ᶹὛ ḕ￼ 24 ӈḿᶍιᴵҨἫ ḕ ￼ᾭὯ ὶ DMA ҽ ֹԓḕѧ

ῗּ҈זҽ ḕѧ￼ḔẓᾭὯֹԓḕѧ  

void LT768_DMA_24bit_Linear  

( 

unsigned char SCS,             // ὍᶹὛ￼ SPI Flash Ą 0χSPI-0ψ1χSPI-1 

unsigned char Clk,              // SPIῊ ֫ ᴠᾭχSPI Clock = System Clock /{(Clk+1)*2}  

unsigned long flash_addr,       // ҡ Flash ᴨᾭὯ￼ Ḋᶊᶍ    

unsigned long memory_addr,    // ᾭὯ ҽ ֹ SDRAM ￼ Ḋᶊᶍ 

unsigned long data_num        // ҽ ￼ᾭὯ  

) 

 

ѮӔσ24*24 ￼₤ѿḔӌᶈᶹ Flash εFlashὛᶈ SFCS0#іζ￼ 0x0078DC20 ᶊᶍḕ ι

ћḔẓᾭὯ￼ᶽṇѭ 0x0009B520ι℅Ὴ ἫḔẓҽ ֹSDRAMιћ ᶊᶍѭ x003E537E0

ᴱ ‾Ӕּז ֩ᾭχ 

LT768_DMA_24bit_Linear(0, 0, 0x0078DC20, x003E537E0, 0x0009B520);  
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Â 32 ӇḾᶌ 

֩ᾭᾟὙ LT768ᶹὛ ḕ￼ 32 ӈḿᶍιᴵҨἫ ḕ ￼ᾭὯ ὶ DMA ҽ ֹԓḕѧ

ῗּ҈זҽ ḕѧ￼ḔẓᾭὯֹԓḕѧ  

void LT768_DMA_32bit_Linear  

( 

unsigned char SCS,             // ὍᶹὛ￼ SPI Flash Ą 0χSPI-0ψ1χSPI-1 

unsigned char Clk,              // SPIῊ ֫ ᴠᾭχSPI Clock = System Clock /{(Clk+1)*2}  

unsigned long flash_addr,       // ҡ Flash ᴨᾭὯ￼ Ḋᶊᶍ    

unsigned long memory_addr,    // ᾭὯ ҽ ֹ SDRAM ￼ Ḋᶊᶍ 

unsigned long data_num        // ҽ ￼ᾭὯ  

) 

 

ѮӔσ24*24 ￼₤ѿḔӌᶈᶹ Flash εFlashὛᶈ SFCS0#іζ￼ 0x0078DC20 ᶊᶍḕ ι

ћḔẓᾭὯ￼ᶽṇѭ0x0009B520ι℅Ὴ ἫḔẓҽ ֹSDRAMιћ ᶊᶍѭ0x003E537E0

ᴱ ‾Ӕּז ֩ᾭχ 

LT768_DMA_32bit_Linear(0, 0, 0x0078DC20, 0x003E537E0, 0x0009B520);  

 

  



LT768x                                                    LT768x ẓⱴừԚ  

©Levetop Semiconductor Co., Ltd. Page -125- 

LT768_AP-Note / V3.0 

15.1.2  Ѩ Ḕᶇשᶑ⁴ẩіַײ DMA Ҽ  

Â 24 ӇḾᶌ 

֩ᾭᾟὙ LT768ᶹὛ ḕ￼ 24 ӈḿᶍιᴵҨἫ ḕ ￼ᾭὯ ὶ DMA ҽ ֹԓḕѧ

ῗּ҈זҽ ḕѧ￼ᶃⱭᾭὯֹԓḕѧ  

void LT768_DMA_24bit_Block  

( 

unsigned char SCS,        // ὍᶹὛ￼ SPI Flash Ą 0χSPI-0ψ1χSPI-1 

unsigned char Clk,         // SPI Ὴ ֫ ᴠᾭχSPI Clock = System Clock /{(Clk+1)*2}  

unsigned short X1,         // ԓḕ X1￼ӈ  

unsigned short Y1,         // ԓḕ Y1￼ӈ  

unsigned short X_W,       // DMA ҽ ᾭὯ￼Ḵẙ 

unsigned short Y_H,        // DMA ҽ ᾭὯ￼ ẙ 

unsigned short P_W,       // ᶃⱭ￼Ḵẙ 

unsigned long Addr        // Flash ￼ᶊᶍ 

) 

 

ѮӔσӬ ῶắ 1024*600 ￼ 16 ӈ ￼ᶃⱭᶈᶹ FlashεFlashὛᶈ SFCS1#ζ￼ 0x80000 ᶊ

ᶍḕ ι℅Ὴ Ἣ ᶃⱭᶈ LCDṜε1024*600ζіῘ ֧‎  

Select_Mai n_Window_16bpp();  

 Main_Image_Start_Address(0);   

 Main_Image_Width(1024);  

 Main_Window_Start_XY(0, 0);  

 Canvas_Image_Start_address(0);  

 Canvas_image_width(1024);  

Active_Window_XY(0, 0);  

 Active_Window_WH(1024, 600);  

LT768_DMA_24bit_Block(1, 0, 0, 0, 1024, 600, 1024, 0x80000);  
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Â 32 ӇḾᶌ 

֩ᾭᾟὙ LT768ᶹὛ ḕ￼ 32 ӈḿᶍιᴵҨἫ ḕ ￼ᾭὯ ὶ DMA ҽ ֹԓḕѧ

ῗּ҈זҽ ḕѧ￼ᶃⱭᾭὯֹԓḕѧ  

void LT768_DMA_32bit_Block  

( 

unsigned char SCS,        // ὍᶹὛ￼ SPI Flash Ą 0χSPI-0ψ1χSPI-1 

unsigned char Clk,         // SPI Ὴ ֫ ᴠᾭχSPI Clock = System Clock /{(Clk+1)*2}  

unsigned short X1,         // ԓḕ X1￼ӈ  

unsigned short Y1,         // ԓḕ Y1￼ӈ  

unsigned short X_W,       // DMA ҽ ᾭὯ￼Ḵẙ 

unsigned short Y_H,        // DMA ҽ ᾭὯ￼ ẙ 

unsigned short P_W,       // ᶃⱭ￼Ḵẙ 

unsigned long Addr        // Flash ￼ᶊᶍ 

) 

 

ѮӔσӬ ῶắ 1024*600 ￼ 16 ӈ ￼ᶃⱭᶈᶹ FlashεFlashὛᶈ SFCS1#ζ￼ 0x80000 ᶊ

ᶍḕ ι℅Ὴ Ἣ ᶃⱭᶈ LCDṜε1024*600ζіῘ ֧‎  

Select_Main_Window_16bpp();  

 Main_Image_Start_Address(0);   

 Main_Image_Width(1024);  

 Main_Window_Start_XY(0, 0);  

 Canvas_Image_Start_address(0);  

 Canvas_image_width(1024);  

Active_Window_XY(0, 0);  

 Active_Window_WH(1024, 600);  

LT768_DMA_32bit_Block(1, 0, 0, 0, 1024, 600, 1024, 0x80000);  
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15.2  ֹӏᶂ○ַײ Bin ᾑҬ 

ᶈẔּז ҺẂֹּז￼ᶃⱭιI Ҩ DMA ҽ ΆẪṄῘ ᾭὯḕֹ LT768xԓấ￼Ῐ ԓḕԓι ‾ᴵ

Ҩ Ӊ MCU ᶴתҽ ᶃӵᾭὯ￼ ἻιӔּז Ѧו ᴵҨӾṄᶃⱭ ἄ Bin ᾰҭιⱡᵅ Ӿ♪ẹᶈ SPI 

Flash ԓι ԇᴻώӗ￼њּז ẑ LT_IMAGE_TOOL.EXEι ῶ ֺӐᶃⱭ Bin ᾰҭ￼ו ιᴵҨ

Ӕּז ᶈ PC ṀԄᶃⱭιⱡᵅּוἄ ѦᶃⱭ￼ Bin ᾰҭιӔּז ᴵҨᴠ LT_IMAGE_TOOL.EXE￼

Ӕּז ῎ѿιἆῗҨї￼ ῎χ 

 

1  ἔẦ ҭ LT_IMAGE_TOOL.EXEχ 

 

 

ᶂ 15-2σỳ LT_IMAGE_TOOL.EXE 
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2  ṀԄᶃⱭι♇֨ Input Picture Ὗ ι Ὅ ￼ᶃⱭι♇֨ἔẦιᴏᴵ▌ז℅ᾰҭ᷆ї￼ἍῶᶃⱭχ 

 

 

ᶂ 15-3σḿԃᶂ○ 

 

 

ᶂ 15-4σḿԃḡở  
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3  ᶃⱭ ֧ ḧιᴵ 16bpp ἆ 24bpp ἆ Black_White ⁪ẪιҨᴣ RGBἆ BGR⁪Ẫχ 

├Ỵχ ֺӐ Black_White ⁪Ẫ￼ᶃⱭ bin ᾰҭι◊ᶃⱭᾰҭọ ѭᴱῶ ᵙ︢ ￼ᶃⱭ  

 

 

ᶂ 15-5σ Ḧ ֦―ẩ 

 

4  Ṁ֧• ắᶃⱭἆṀ֧ԅ ᶃⱭι├Ỵ ԄᾰҭᵄῊᾰҭᵄѧј ᵍїץ ҎḔ ιḅχ? * / \  < 

> : " |ιᵋֱῂ│Ӡḕ  

 

 

ᶂ 15-6σḿ֦ᶂ○α1/2 β 
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ᶂ 15-7σḿ֦ᶂ○α2/2 β 

 

5  ἄוṀ֧ᶃⱭ Bin ᾰҭχ 

 

 

ᶂ 15-8σḿ֦ởה 
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6  Ṁ֧ᶃⱭᵅᴵҨᶈ ‰ᾰҭ᷆ѧ ֹṀ֧￼ Picture1.bin ᾰҭχ 

 

 

ᶂ 15-9σḿַ֦ײᶂ○ Bin ᾑҬ 
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15.3  ֹӏ GIF ײַ Bin ᾑҬ 

Ẕּז ḅ‛ Ὄᾣ GIF￼נּטιᴵҨṄ GIF⁶⁮֬בἄ ᶺᶃⱭιⱡᵅ DMA ҽ ΆẪṄ ҎᶃⱭ

֫Ὴḕֹ LT768x ԓấ￼Ῐ ԓḕι ‾ṏᴵҨ ֹῘ ‛ᾦ￼נּט Ӕּז ᴵҨּזњּז ẑ

LT_IMAGE_TOOL.EXE‎ṀԄ GIF ἄו⁶⁮ιⱡᵅּנּט￼ ѩᶃⱭ￼ Bin ᾰҭι ℓ ᴵҨᴠ

LT_IMAGE_TOOL.EXE￼Ӕּז ῎ѿιἆῗҨї￼ ῎χ 

 

1. ♇֨ LT_IMAGE_TOOL ᴅ>GIFTool ᴏᴵἔẦ GIF BinᾰҭֺӐּף χ 

 

 
ᶂ 15-10σữấ GIF Bin ᾑҬֹӏꜛ  
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2. ṀԄ GIFᶃⱭι♇֨ Input Picture Ὗ ι Ὅ ￼ GIFᶃⱭι♇֨ἔẦιᴏᴵ▌ז℅ᾰҭ᷆ї￼

Ἅῶ GIFᶃⱭχ 

 

 
ᶂ 15-11σḿԃᶂ○ 

 

 
ᶂ 15-12σḿԃḡở 
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3. GIFᶃⱭ ֧ ḧιᴵ 16bpp ἆ 24bpp ⁪ẪιҨᴣ RGBἆ BGR⁪Ẫχ 

 

 
ᶂ 15-13σ Ḧ ֦―ẩ 

 

4. Ṁ֧• ắ GIFᶃⱭἆṀ֧ԅ GIFᶃⱭι├Ỵ ԄᾰҭᵄῊᾰҭᵄѧј ᵍїץ ҎḔ ιḅχ? 

* / \  < > : " | ιᵋֱῂ│Ӡḕ  

 

 
ᶂ 15-14σḿ֦ᶂ○α1/2 β 
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ᶂ 15-15σḿ֦ᶂ○α2/2 β 

 

5. ἄוṀ֧ᶃⱭ Bin ᾰҭχ 

 

 
ᶂ 15-16σḿ֦ởה 
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6. Ṁ֧ᶃⱭᵅᴵҨᶈ ‰ᾰҭ᷆ѧ ֹṀ֧￼ load.bin ᾰҭҨᴣ txt ừᾰ⁶χ 

 

 
ᶂ 15-17σḿַ֦ײᶂ○ Bin ᾑҬ 

 

 

ᶈ txt ᾰ⁶ԓ ֹ Gif ԓ⅛ắᶃⱭ￼֫ ꞌ ᶊᶍ ᶽṇҨᴣᶃⱭᾭ χ 

 

 
ᶂ 15-18σḿַ֦ײ₤Ắᶂ○Ӡ  
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15.4  Bin ᾑҬַײ ᴿ 

ᶈ 10.3 ᴣώֹֺӐѩ ḕ￼Ḕẓ Binᾰҭιḫ ẔּזᴵҨṄᶃⱭ BinᾰҭљḔẓ Binᾰҭ ᵀἄ

Ѧ Bin ᾰҭι♪ẹᶈ SPI Flashԓι ԇᴻώӗ￼њּז ẑ LT_IMAGE_TOOL.EXEι ῶ Bin ᾰ

ҭᾯᵀ￼ו ιᴵҨ Ӕּז ᶈ PC Ṅјᵃ￼ Bin ᾰҭ ᵀἄ Ѧ Bin ᾰҭ ℓ ᴵҨᴠ

LT_IMAGE_TOOL.EXE￼Ӕּז ῎ѿιἆῗҨї￼ ῎χ 

 

1 ♇֨ LT_IMAGE_TOOL ᴅ>Binfile ᾰҭᾯᵀּף ιῳᶺ ᾯᵀ 6Ѧ Bin ᾰҭι♇֨ File 1~6

ᴵӘ₭▌ז ├ỴιBootloader.bin ᾰҭ ᾣᶈᶊᶍ 0ӈ ιᴏ File 1  

 

 

ᶂ 15-19σBin ᾑҬᾐᴿ 
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2 ♇֨ File Combine Ὗ Ӡḕᾯᵀᾰҭι├Ỵ ԄᾰҭᵄῊᾰҭᵄѧј ᵍїץ ҎḔ ιḅχ? 

* / \  < > : " | ιᵋֱῂ│Ӡḕ  

 

 

ᶂ 15-20σӟḔᾐᴿᾑҬ 

 

ẸῘ Combine over ῊιᴏᾯᵀἄוιẊῘ ⅛Ѧ◊ᾰҭ￼ᶊᶍᵙᶽṇιᵃῊּוἄ Ѧ BinFile 

Combine -Addr.txt ᾰҭιӝ҈‬ ⅛Ѧ◊ᾰҭ￼ᶊᶍ ᶽṇ ӡỤ  

 

 

ᶂ 15-21σᾐᴿởה 
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3 ￼ἄוּ BinFile Combine -Addr.txt ᾰҭχ 

 

 

ᶂ 15-22σӟḔᾑҬӠ  

 

 

ᾯᵀḢἄᵅᴵҨᶈ ‰ᾰҭ᷆ѧ ֹṀ֧￼BinFile Combine.bin ᾰҭιⱡᵅӔּז ᴵҨּזSPI Flash♪

ẹᵸṄ℅⁶⁮♪ẹֹ ὶ LT7868x ￼ SPI Flash  

 

 

ᶂ 15-23σḿַ֦ײ Bin ᾐᴿᾑҬ 
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15.5  ẐḄӌ ⱴ SPI Flash ײַ Bin ᾑҬ 

Ҩїּז 2 ѦӕḒ ῎ ẑḅӍ Ṱזּ ♪ẹֹ SPI Flashԓ￼ Bin ᾰҭᾭὯι Ѧῗᶈ ẑѧῘ ᶃⱭ 

ɼPicture1ɽᵙɼPicture2ɽιᴰ Ѧῗᶈ ẑѧ זּ SPI Flashԓ￼Ḕẓε16_16‰₤ӌζ  

 

Ӕ σӔּז DMA ￼ΆẪҡ LT768￼SFCS0# (SPI-0) ѧᶹὛ￼Flash ѧ ᴨ ắɒSlfwxuh4ɓᵙ

҇ắᶃⱭɒSlfwxuh5ɓιẊỈעῘ ι 2ắᶃᶈFlashԓῗ ￼ḕᾣ￼ ѣắᶃⱭ￼֫

ꞌѭ 800*480 ▄ѭ 16bit TFT Panel Size is 1024*600ιᶃⱭ￼ṫі ᶈṜẆ￼ (200, 

100) ӈ   

 

Select_Main_Window_16bpp();           // Ѯ ￼ ▄ 16bit ￼▄ẙ 

Main_Image_Start_Address(0);            // ҡῘ ￼ 0 ᶊᶍ ẦḊῑӵֹѮ ᶃṖѧ 

Main_Image_Width(1024);                // Ѯ ￼Ḵẙ 

Main_Window_Start_XY(0, 0);             // Ѯ ￼ Ḋᶑ‰Ѯ ҡ(0, 0)ᶊᶍẦḊ 

Canvas_Image_Start_address(0);          // ҡẕᶃεῘ ԓḕζ￼ 0ᶊᶍẦḊ֒ᾭὯ  

Canvas_image_width(1024);              // ẕᶃ￼Ḵẙ 

Active_Window_XY(0, 0,) ψ               // ṪӐ χLCDҡѮ ￼(0, 0)ᶊᶍẦḊῘ  

Active_Window_WH( 1024, 600);          // ṪӐ χLCD Ῐ ￼Ḵѭ 1024ι ѭ 600 

while(1)  

{ 

/* ----- Ῐ ắᶃⱭιᶊᶍѭ 0x0000013D ----- */  

LT768_DMA_24bit_Block(0, 0, 200, 100, 800, 480, 800, 0x0000013D ); 

delay_ms(500);  

 

/* ----- Ῐ ҇ắᶃⱭιᶊᶍѭ 0x0000013D +1024*600*2 ----- */  

LT768_DMA_24bit_Block(0, 0, 200, 100, 800, 480, 800, 0x0000013D + 800*480*2); 

delay_ms(500);  

} 

 

 

ᶂ 15-24σ ⱴ SPI Flash ᶂ○αײַ Ӕ β  
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Ӕ҆σҡLT768￼SFCS1# (SPI-1) ѧᶹὛ￼Flashѧ￼ɒ49b49‰₤ӌɓᶊᶍ ᴨɒ49-49‰₤ӌɓ

ḔẓᾭὯιẊᶈ1024*600 ￼TFTṜі￼ (625, 150) ӈ Ῐ ɒѠ ṴѸּכḒῶ ԇᴻɓ

Ḕ ѩιћјᾣᶽḔӌ￼ ẙᵙḴẙ ῟ ῎ ḔӌḾ  

 

Select_Main_Window_16bpp();           // Ѯ ￼ ▄ 16bit ￼▄ẙ 

Main_Image_Start_Address(0);            // ҡῘ ￼ 0 ᶊᶍ ẦḊῑӵֹѮ ᶃṖѧ 

Main_Image_Width(1024);                // Ѯ ￼Ḵẙ 

Main_Window_Start_XY(0, 0);             // Ѯ ￼ Ḋᶑ‰Ѯ ҡ(0, 0)ᶊᶍẦḊ 

Canvas_Image_Start_address(0);          // ҡẕᶃεῘ ԓḕζ￼ 0ᶊᶍẦḊ֒ᾭὯ  

Canvas_image_width(1024);              // ẕᶃ￼Ḵẙ 

Active_Window_XY(0, 0) ψ                // ṪӐ χLCDҡѮ ￼(0, 0)ᶊᶍẦḊῘ  

Active_Window_WH(1024, 600);          // ṪӐ χLCD Ῐ ￼Ḵѭ 1024ι ѭ 600 

 

LT768_DrawSquare_Fill(0, 0, 1024, 600, White);  //ּ︢נṵ 

 

/* ----- ᶹὛḔẓִḊקεḔẓ Ḋᶊᶍχ0x0115E1BDιḔẓᶽṇχ0x00041400ζ----- */  

LT768_Select_Outside_Font_Init(1, 0, 0x0115E1BD, 1024*600*2, 0x00041400, 16, 1, 1, 1, 1);  

 

/* ----- Ῐ ᾰḔ----- */  

LT768_Print_Outside_Font_String(625, 150, Red, White, (u8* )"Ѡ ṴѸּכḒῶ ԇᴻ"); 

 

 

 
ᶂ 15-25σ ⱴ SPI Flash ḓײַ α Ӕ҆β 
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16.  ὔṛὓᴬ 

ᶈḫ Ӕּז TFTẼṜῊẂẂҺᾉ ίṜӔּזιẂ ￼Ӯ│ṏῗṄ ίṜі￼ FPCὶֹѮί―іι ᶈ ίṜ

і￼ Ɑ Ẃῗ SPIἆῗ I2Cὶᴭιּ҈י LT768xώӗ҃ SPI Master ᴣ I2C Master ו ιᵼ℅ᴵҨṄ ίṜ

і￼ FPCẬ ὶὶֹ LT768xіιⱡᵅѮί―і￼ MCU ὶ LT768x￼ MCU ὶᴭḾ ί Ɑ

ᴨίֺ  

 

 

ᶂ 16-1σSPIỡᾴ I2C ײַ ὔṛὓᴬ 

 

ᶃ 16-1ῗ LT768x￼ SPI/I2C ίṜὶᴭιḅ‛Ӕּז ԇᴻ￼ּכḳ ί Ɑ LT2305ιֱᴵҨὶֹ SPIὶᴭι

ῶԋ SPI Master ἆῗ I2C Master ￼ίֺΆẪᴣ ԋ￼ῊẑᶃᴵҨᴠ LT768x ⁪ѿ 10 ￼ ῎  
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17.  ⸗╟ Ᵽ 

ᶈּכ◊￼ ẪіιLT768xỞԊῶᵺ₩ת ṪӐ₩ẪιӘὯו ╦ ᶽṇּי Ӊѭχ⃰Ẃ₩ẪεNormal ζ

ểᵘ₩ẪεStandbyζ ῥӯ₩ẪεSuspendζ Ҷ ₩ẪεSleepζιᵺ ṪӐ₩Ẫּיḷḕᵸ REG[DFh] ‎

ḧ ї ῗᵺ ṪӐ₩Ẫ￼Ὴ ⅝Ӑט χ 

 

17-1σ⸗╟ Ᵽ⁴ẩַײᾩ ₦ӏח  

Item  

₇ẁ⁴ẩ
αNormal β 

Ểᵗ⁴ẩ 
αStandby β 

ῂӮ⁴ẩ 
αSuspend β 

ҵּ⁴יẩ 
αSleepβ 

PLL Enable 
Parallel 
MCU 

Serial  
MCU 

Parallel 
MCU 

Serial 
MCU 

Parallel 
MCU 

Serial  
MCU 

MCLK  MPLL Clock  
MPLL 
Clock  

MPLL 
Clock  

OSC OSC Stop  Stop  

CCLK CPLL Clock OSC OSC Stop  OSC Stop  OSC 

PCLK PPLL Clock Stop  Stop  Stop  Stop  Stop  Stop  

CPLL ON ON ON OFF OFF OFF OFF 

MPLL  ON ON ON OFF OFF OFF OFF 

PPLL ON ON ON OFF OFF OFF OFF 

 

Ὕ σ 

1. LT768x Ԅ ẪῊιLCDὶᴭṄј₩כּ ֧ ᴺιᵼ℅ Ԅ ẪׁιMCU₩כּ ӾṄ LCD

₩ᶒӮ Display Off ἆ Power Down ӐιҨט￼ ԁ LCD‖קὫᶐ  

2. OSCῗὝᶹ ￼ῢ ꞌ  

 

17.1  ₇ẁ⁴ẩ 

ᶈ℅₩Ẫїԓ ￼ѕѦPLL ⃰Ẃ ӐιѼṏῗMCU ḧ ѕѦPLLָ֫ғּוCCLKεCore Clockζ

MCLKεῘ ԓḕ Clockζ PCLKεLCDἜὼ Clockζι Ἅῶὶᴭץὐ LCD ᴵҨ⃰ẂῘ ι ├Ỵ

￼ῗ PLLᵏט ⅎῊ ιᵼ℅ MCU ọ Ӿ ḷḕᵸ 01h ￼ bit7 ệ PLL ꞌῗᵋᶴ҈ ḧꜛ

ỗ  

 

17.2  Ểᵗ⁴ẩαStandby β 

void LT768_Standby(void);               // Ԅểᵘ₩Ẫ  

void LT768_Wkup_Standby(void);         // ҡể ₩Ẫѧᵨ  
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17.3  ῂӮ⁴ẩαSuspend β 

void LT768_Suspend(void) ψ             // Ԅῥӯ₩Ẫ 

void LT768_Wkup_Suspend(void) ψ      // ҡῥӯ₩Ẫѧᵨ  

 

17.4  ҵּ⁴יẩαSleepβ 

void LT768_SleepMode(void) ψ          // ԄҶ ₩Ẫ 

void LT768_Wkup_Sleep(void) ψ         // ҡҶ ₩Ẫѧᵨ  

 

17.5  ᵧ αWake up β 

ῶѕ Ά│ᴵҨҡ Ẫѧᵨ₩כּ χᶹ ѧᾸᵨ Ἔὼᵨ ҭᵨ ḅ‛ MCU ὶᴭ ѭ

Ẋ ₩Ẫιֱ PSM[0] ѭᶹ ѧᾸ ԄẬ Ӕּזᶹ ѧᾸᵨ ἆῗ Ἔὼᵨ ᵅ LT768x Һᴧ֧ѧ

Ᾰӡᴺ INT# MCU  

 
ᶂ 17-1σᵧ αWake up β 

 

Ḿḷḕᵸ REG[DFh] bit7 ֒ 0 ᴵҨғּו ҭᵨ ιᶈ ᵨ ᵅ℅ bit ἑҺ ▐ѭ 0ιᶈ ῾Ḣԅ

Ὴι ᴨ℅ bit Ҡѭ 1 MCU ọ ể ֧ Ẫἑ₩כּ ӹ ֒ḷḕᵸ MCU ᴵҨ₅‬ Ѧ bit

ἆῗ₅‬ꜛỗḷḕᵸӈ bit1εPower Savingζ‎ệ ῗᵋṰ ᵻֹ‰֝ᾛӐ₩Ẫ҃ ᵨ ֩ᾭḅїχ 

 

void LT768_Wkup_Standby(void);         // ҡể ₩Ẫѧᵨ  

void LT768_Wkup_Suspend(void) ψ       // ҡῥӯ₩Ẫѧᵨ  

void LT768_Wkup_Sleep(void) ψ          // ҡҶ ₩Ẫѧᵨ  

 

 

 

  



LT768x                                                    LT768x ẓⱴừԚ  

©Levetop Semiconductor Co., Ltd. Page -145- 

LT768_AP-Note / V3.0 

18.  STM32+LT768x ╪ ῳ 

18.1  PCBὓᴬ ᾭ 

їᶃῗ זּ STM32F103VEљ LT768 ᵀἄ￼◗ ―ιI Ҩᶹὶ‰֝ 50pin ￼ TFT RGB FPCὶ εÆJ5ζι

STM32F103VEεU4ζṰ ԓᵍ 1024*6 00￼◗ ẑιLT768εU1ζᶹὶ Ѧ 128Mb SPI NOR Flash

εU3ζԓᵍῶ◗ ẑἍ ￼ḔẓљᶃⱭ  

 

SW1ᴵҨּז‎ Ὅ STM32F103 љ LT768ѳ ῗӔּזᵤ ὶᴭε8080/6800 ẊᴭιSPI/I2C ѩᴭζι

Ӕּז ᴵҨ יּ ᶫע ᾙ֒ἆῗӢᾡ STM32F103 ￼◗ ẑιⱡᵅ J2ї ֹ STM32F103

ԓ￼ Flashψ Ἅ ￼ḔẓљᶃⱭᴵҨᴠ 11 15 ￼ ῎ғּו Bin ⁶⁮ιⱡᵅ J1ּי♪ẹᵸї

ֹ SPI Flash  

 

Ӕּז ѼᴵҨ ἅҪ￼ Ṫԏי יּ SDᴊεU5ζὶᴭ ὶ῭Ὰ STM32F103 ￼ ẑљ SPI Flash￼

ᾭὯ  

 

 

ᶂ 18-1σSTM32+LT768 6 ╪ ῳ 

 

  

J1 
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18.2  ᴜⱣᶂ 

ḅ STM32+LT768 ◗ ―￼ᴝתᶃ љἅҪўחἆῗ FAE ᴨệ  

 

⁶⁮ᵄχSTM32+LT768_Demo Board _V1.x.rar 

 

18.3  ╪ Ẑ 

ḅ STM32+LT768 ◗ ―￼◗ ẑ љἅҪўחἆῗ FAE ᴨệ  

 

⁶⁮ᵄχSTM32_LT768_Demo_128Mbit_V10.rar  

 

18.4  SPI Flash Ẹᾛẩ 

STM32+LT768 ◗ ―ḅ‛ ῭Ὰ SPI Flashԓ￼ᾭὯεBin ᾰҭζιῶҨїѕ ΆẪχ 

 

ᾛẩ 1σӓⱴ MCU Ѩᴬ(UARTβײַ ὓᾁΎ PCῡַײᾎὊε Ήᾚ SPI Flash ԒַײᾎὊ  

ԏӌ￼ίֺ╙ ᶃḅїχ 

 

 

ᶂ 18-2σ MCU ײַ UART ѨᴬΉᾚ SPI Flash ԒַײᾎὊ 

 

ᾭὯ￼‎◊ּי PC/NB ώӗιⱡᵅ UARTὶᴭҽֹMCUιԜּיMCU LT768x￼ SPI Master

ὶᴭṄᾭὯ♪ẹ SPI FlashιӇῗ ⸗ָ├Ỵ UART￼ ẙᵙ MCU ֒ԄᾭὯֹ LT768 ẙ ש

ᵼѭ STM32 ￼ѩᴭᶺ҃Ѧ DMA ὶᾠᾭὯ￼ו ιᵼ℅ᴵҨֹּז DMA ‎ὶᾠ‎ PC/NB ￼ᾭὯι

֒ᾭὯֹ Flashѧ￼ ẙ ⅝ MCU ѩᴭὶᾠᾭὯ￼ ẙ ồ  
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ᾛẩ 2σӓⱴ ὓᶇ STM32 ײַ SDᴉΎΉᾚ SPI Flash ԒַײᾎὊ  

ԏӌ￼ίֺ╙ ᶃḅїχ 

 

 

ᶂ 18-3σ MCU ײַ SDᴉΉᾚ SPI Flash ԒַײᾎὊ 

 

ᾛ← 3σⱴљⱴַײ Flash Ẹᵷε ῳѕ ײַꜜ Flash ὔֹẫ ὓΉᾚבּ SPI Flash ԒַײᾎὊ  

℅Ά│ Ἣ LT768x ￼ TEST[2] Ậ ἾӉ TEST[1] Ậ Ἶ ιӔ LT768 Ԅ╜ ₩ẪᴣᾸẦḾ

Flash￼ίֺιἑ ṄᾭὯ♪ẹֹ Flash јᴩ LT768￼ẽᵠ  

 

 

ᶂ 18-4σⱶ PC љⱴַײ Flash ẸᵷΉᾚ SPI Flash ԒַײᾎὊ 

 

҈њּז￼ Flash ♪ẹᵸεProgrammer ζᶈ і ᴵҨ ῏￼ ֹιᶈ ׁῳḄӾ ῗᵋᾟ

ὙἍӔּז￼ SPI Flashᶚᴺιḅῶּת ᴵљ ԇᴻ FAEҚᵔ  

 

Ὕ σῶԋ Bin ᾰҭ￼ғּו ᴠ 11.3 15.2 ~ 15.4   
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19.  STC51+LT768x ╪ ῳ 

19.1  PCBὓᴬ ᾭ 

їᶃῗ זּ STC8051љ LT768 ᵀἄ￼◗ ―ιᴵҨᶹὶ‰֝ 50pin ￼ TFT RGB FPCὶᴭεJ5ζι

STC8051εU5ζṰ ԓᵍ 1024*6 00￼◗ ẑιLT768εU1ζᶹὶ Ѧ 128Mb SPI NOR FlashεU3

ζԓᵍῶ◗ ẑἍ ￼ḔẓљᶃⱭ  

 

SW1ᴵҨּז‎ Ὅ STC8051љ LT768ѳ ῗӔּזᵤ ὶᴭε8080/6800 ẊᴭιSPI/I2C ѩᴭζιӔ

זּ ᴵҨ יּ ᶫע ᾙ֒ἆῗӢᾡ STC8051￼◗ ẑιⱡᵅ USBї ֹ STC8051ԓ￼

Flashψ Ἅ ￼ḔẓљᶃⱭᴵҨᴠ 11 15 ￼ ῎ғּו Bin ⁶⁮ιⱡᵅ J1ּי♪ẹᵸї ֹ

SPI Flash  

 

 

ᶂ 19-1σSTC8051+LT768 6 ╪ ῳ 
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19.2  ᴜⱣᶂ 

ḅ STC8051+LT768 ◗ ―￼ᴝתᶃ љἅҪўחἆῗ FAE ᴨệ  

⁶⁮ᵄχSTC8051+LT768_Demo Board _V1.x.rar 

 

19.3  ╪ Ẑ 

ḅ STC8051+LT768 ◗ ―￼◗ ẑ љἅҪўחἆῗ FAE ᴨệ  

⁶⁮ᵄχSTC8051_LT768_Demo_128Mbit_V10.rar  

 

19.4  SPI Flash Ẹᾛẩ 

STC8051+LT768 ◗ ―ḅ‛ ῭Ὰ SPI Flashԓ￼ᾭὯεBin ᾰҭζιῶҨї 2 ΆẪχ 

 

ᾛẩ 1σӓⱴ MCU ѨᴬαUARTβײַ ὓᾁΎ PCῡַײᾎὊε Ήᾚ SPI Flash ԒַײᾎὊ  

ԏӌ￼ίֺ╙ ᶃḅїχ 

 

 

ᶂ 19-2σ MCU ײַ UART ѨᴬΉᾚ SPI Flash ԒַײᾎὊ 

 

ᾭὯ￼‎◊ּי PC/NB ώӗιⱡᵅ UARTὶᴭҽֹMCUιԜּיMCU LT768x￼ SPI Master

ὶᴭṄᾭὯ♪ẹ SPI FlashιӇῗ ⸗ָ├Ỵ UART￼ ẙᵙ MCU ֒ԄᾭὯֹ LT768x ẙ ש

STC8051ᴵҨּזѩᴭ￼ѧᾸ‎ὶᾠᾭὯιẊӔּזѣѦָ֫ѭ1K￼ ḕι Ѧ ḕᶈὶᾠPC/NB ￼ᾭ

Ὧι Ѧ ḕ￼ᾭὯᶈֹ֒Flashѧι℅Ὴ ├Ỵ֒ᾭὯֹFlashѧ￼ ẙ ⅝ѩᴭὶᾠᾭὯ￼ ẙ

ồ  
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ᾛẩ 2σⱴљⱴַײ Flash Ẹᵷε ῳѕ ײַꜜ Flash ὔֹẫ ὓΉᾚבּ SPI Flash ԒַײᾎὊ  

℅Ά│ Ἣ LT768x ￼ TEST[2] Ậ ἾӉ TEST[1] Ậ Ἶ ιӔ LT768 Ԅ╜ ₩ẪᴣᾸẦḾ

Flash￼ίֺιἑ ṄᾭὯ♪ẹֹ Flash јᴩ LT768￼ẽᵠ  

 

 

ᶂ 19-3σⱶ PC љⱴַײ Flash ẸᵷΉᾚ SPI Flash ԒַײᾎὊ 

 

STC8051ῗ҈יּ 8ӈMCUι ћ≡ῶDMA ὶᾠᾭὯ￼ו ιḅ‛ӔּזΆẪ י1ּ 8051 ♪ẹᾭὯֹ SPI 

FlashҺ⅝ ỹιấ ӔּזΆẪ 2ιּיњּז￼ Flash♪ẹᵸᴞ῭Ὰ SPI Flash ҈њּז￼ Flash♪ẹᵸ

εProgrammer ζᶈ і ᴵҨ ῏￼ ֹιᶈ ׁῳḄӾ ῗᵋᾟὙἍӔּז￼ SPI Flashᶚᴺι

ḅῶּת ᴵљ ԇᴻ FAEҚᵔ  

 

Ὕ σῶԋ Bin ᾰҭ￼ғּו ᴠ 11.3 15.2 ~ 15.4  
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20.  LT32A01+ LT7680 SPI ╪ ῳ 

20.1  ὓᴬ ᾭ 

їᶃῗ זּ LT32A01 љ LT7680 ᵀἄ￼◗ ―ιI Ҩᶹὶ‰֝ 40pin ￼ TFT RGB FPCὶᴭιLT32A01

εU3ζῗ ԇᴻ ᴧּוғ￼ 32 ӈιṰ ԓᵍ 480*272 ￼ ῏◗ ẑιLT7680AεU1ζᶹὶ

Ѧ 128Mb SPI NOR Flash εU2ζԓᵍῶ◗ ẑἍ ￼ḔẓљᶃⱭ  

 

LT7680 ᴱᾟὙ SPIεѩᴭζιӔּז ᴵҨ יּ ᶫע ᾙ֒ἆῗӢᾡ LT32A01 ￼◗ ẑιⱡᵅ

LT32A01 ♪ẹᵸї ֹ LT32A01 ԓ￼ Flashψ Ἅ ￼ḔẓљᶃⱭᴵҨᴠ 11 15 ￼ ῎ғ

וּ Bin ⁶⁮ιⱡᵅ Connector ẹᵸї♪יּ ֹ SPI Flash  

 

 

ᶂ 20-1σLT7680 SPI ╪ ῳ 

 

20.2  ᴜⱣᶂ 

ḅ LT7680 SPI◗ ―￼ᴝתᶃ љἅҪўחἆῗ FAE ᴨệ  

⁶⁮ᵄχLT7680_SPI Demo Board _V1.1.rar 

 

20.3  ╪ Ẑ 

ḅ LT7680 SPI◗ ―￼◗ ẑ љἅҪўחἆῗ FAE ᴨệ  

⁶⁮ᵄχLT7680_SPI Demo_64Mbit_V10.rar  
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20.4  SPI Flash Ẹᾛẩ 

LT32A01+LT7680 ◗ ―ḅ‛ ῭Ὰ SPI Flashԓ￼ᾭὯεBin ᾰҭζιᴵҨⱴљⱴַײ Flash Ẹᵷε

ῳѕ ײַꜜ Flash ὔֹẫ αCOM8βּבὓΉᾚ SPI Flash ԒַײᾎὊ ℅Ά│ Ἣ LT768￼ RST

Ậ ἾӉιӔ LT7680ᾸẦḾ Flash￼ίֺιἑ ṄᾭὯ♪ẹֹ Flash јᴩ LT7680￼ẽᵠ  

 

 

ᶂ 20-2σⱶ PC љⱴַײ Flash ẸᵷΉᾚ SPI Flash ԒַײᾎὊ 

 

҈њּז￼ Flash ♪ẹᵸεProgrammer ζᶈ і ᴵҨ ῏￼ ֹιᶈ ׁῳḄӾ ῗᵋᾟ

ὙἍӔּז￼ SPI Flashᶚᴺιḅῶּת ᴵљ ԇᴻ FAEҚᵔ  

 

Ὕ σῶԋ Bin ᾰҭ￼ғּו ᴠ 11.3 15.2 ~ 15.4  

 

20.5  ӓⱴᶸ MCU  

ḅ‛Ӕּז ᶹזּ MCU ‎ίֺ LT7680ιᴵҨṄ◗ ―і￼ R14, R15, R16, R17 ᾸẦιԜ J1￼

SPIὶᴭὶֹ LT7680ιᶹ MCU ṏᴵҨίֺ LT7680҃ιј Ἣ LT7680 ї‎ιӔּז ᴵҨᴠ

LT7680 SPI◗ ―￼ᴝתᶃ  
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21.  ⱴ LT7681/ 7683+ /7686 ӭ ֜ TFT⁴ᶑαLCMβ 

LT768x ᵀṄҽ RBGὶᴭ￼ TFT₩ᶒᴪἄ MCU ὶᴭ￼ TFT₩ᶒι  Ṅҟ Ҩ LT7681/ 7683+ /7686

εLQFP-128PinζӮ‰֝ MCU ὶᴭ₩ᶒῊ￼ᴝתᶃᴣ├Ỵ҆  

 

21.1  ᾛᶑᶂ 

ᶃ 21-1 ῗ LT7681/ 7683+ /7686 ￼ LCM ₩ᶒΆᶒᶃιLT768x ֧￼ RGBӡᴺ ὶὶֹ‰֝￼ RGB 

TFT-LCDῘ ṜιRGBᾭὯᴵҨѭ 16bit(5/6/5) 18bit(6/6/6) ιἆῗ 24bit(8/8/8) PSM[2:0] 

￼֝ӈᴵҨ ḧεᴠ ₩ᶒᴝתᶃ￼ SW1ζMCU ￼ὶᴭῗ I2C/SPIѩᴭ ῗ 6800/8080 Ẋᴭ  

 

 
ᶂ 21-1σLT7681/ 7683+ /7686 ⁴ᶑᾛᶑᶂ 

 

ḧẊᴭ₩ẪῊι Ὅ 8ӈἆ 16 ӈ￼ᾭὯҽ ῗּיḷḕᵸ REG[01h] ￼ bit0 ‎֘ḧιḅ‛ bit0=0, ֱ

ḧѭ 8bit ᾭὯỞ ιḅ‛ bit0=1 ιֱ ḧѭ 16bit ᾭὯỞ ḅї 21-1ἆῗᴠ ⁪ѿ ҇ ￼

῎χ 

 

  


































