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ᅗϔ᳝݅ 48Ͼ㛮ʽ 
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Ў೼䖭Ͼ㢃⠛ⱘݙ䚼䲚៤њ ADC˄῵ᢳ᭄ᄫ䕀ᤶ఼ˈࡳ㛑੠ԴӀⶹ䘧ⱘ ADC0804ᰃϔḋⱘˈ

гህᰃ䇈᳝њᅗ 䖲̍໪䚼ⱘ ADC0804гⳕњ Ⳉ̍᥹ᡞ㽕⌟ᕫ⬉य़ֵো䖲᥹ࠄᅗⱘ⌟䞣㛮Ϟ ᅗ̍ህⶹ䘧ᰃ໮

ᇥ V ⱘ⬉य़њˈࠄᑩᰃાḍ㛮ˈৢ䴶ҟ㒡ʽ˅ˈ䰸њℷᐌⱘ VCC ੠ GND㛮ˈ䖬᳝ϸϾህᰃ

ADC ⱘখ㗗⬉⑤ℷ㛮੠⬉⑤ഄʽϔ㠀ᚙމϟˈVCC ੠খ㗗 VCC Ⳍ䖲ˈGND੠

খ㗗 GNDⳌ䖲ʽ 
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EA ֱ⬭ ET2 ES ET1 EX1 ET0 EX0 
  

ᴹⳟϔϟݡ 32ԡऩ⠛ᴎⱘᆘᄬ఼ʽ↨བ AHBCLKCTRL˖ 
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CT32B0 CT16B1 CT16B0 GPIO I2C FLASH2 FLASH1 RAM ROM SYS 
 

⬅Ϟ䴶ⱘ㸼Ḑⳟࠄ 3̍2ԡⱘᆘᄬ఼䞠䴶㛑ᬒ᳈໮ⱘ᥻ࠊԡ Ԛ̍г᳝ᕜ໮ᰃֱ

⬭ԡǄ 
ⳟⳟϞ䴶ⱘᓩ㛮೒ˈԴህᑨ䆹ᛇࠄˈᅗ᮶✊᳝䖭М໮ⱘ໡⫼ᓩ㛮ˈ㽕㛑᳝ᬜ

ⱘ᥻ࠊᅗӀⱘ䆱ˈህᖙ✊Ӯ᳝ᕜ໮ⱘᆘᄬ఼ʽ໻ὖ᳝ད޴ⱒϾˈ៥г≵᭄䖛ˈ䇌

བ᥻ࠊᆘᄬ఼ˈ⢊ᗕᆘᄬ఼ˈ᭄᥂ᆘᄬ఼ㄝㄝʽϡ䖛ˈ≵᳝݇㋏ʽ៥Ӏ≵᳝ᖙ㽕

ᡞᅗӀܼ䛑䆄ԣᅗӀˈᔧ៥Ӏ㽕⫼ࠄᅗӀⱘᯊ׭ˈⳟ᭄᥂᠟ݠህৃҹњˈ៥Ӏ㽕

 ⱘাᰃˈᡞᅗӀ⫼❳㒗њʽخ
䙷Мˈ䰸њϞ䴶ᦤࠄ䖛ⱘ ADCˈ೼ LPC1114ⱘݙ䚼䖬᳝ѯҔМϰ㽓ਸ਼˛ⳟ

ϟ䴶ⱘ㸼Ḑህⶹ䘧њ˖ 
GPIO ᯊ䩳᥻ࠊऩܗ PMU˄㛑㗫ㅵ⧚˅ 

WTG˄ⳟ䮼⢫˅ CortexM0ݙḌ UART˄Іষ˅ 
ADC˄῵᭄䕀ᤶ఼  ˅ ROM(32K) SSP(SPI)˄І㸠䗮㸠  ˅

CT(䅵఼᭄) RAM(8K) I2C˄I2C 䗮ֵ˅ 
݊ЁˈCortex-M0ݙḌг᳝㞾Ꮕⱘ໪䆒˖ 

NVIC гህᰃ៥Ӏᐌ䇈ⱘЁᮁ᥻఼ࠊ˄催ᬜ㛑ⱘ˅ 

SysTick ㋏㒳ᅮᯊ఼ˈϧЎ䎥᪡԰㋏㒳䆒䅵˗བᵰϡϞ᪡԰㋏

㒳ˈৃҹᡞᅗᔧخϔϾ᱂䗮ⱘᅮᯊ఼⫼Ǆ↨བ԰Ўᓊ

ᯊߑ᭄⫼ˈⳌᔧߦㅫʽ 
SCB ㋏㒳᥻ࠊ῵ഫ˄ϔ㠀ϡ⫼˅ 

Debug ㋏㒳䇗䆩᥹ষˈ䜡ড় JTAG៪ SWD䇗䆩 
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⬅Ϟ೒ৃҹⳟࠄˈᅗ੠ 51 ⱘ᳔ᇣ㋏㒳гᰃϔḋϔḋⱘʽ᳝ϔϾऎ߿ህᰃˈ

LPC1114ⱘ RESETᓩ㛮˄гህᰃ 51 ᔧЁⱘ RSTᓩ㛮˅гᰃ໡⫼ⱘˈᅗ໡⫼ࠄњ P0.0
㛮Ϟˈ䆹ᓩ㛮೼咬䅸ᚙމϟᰃ RESETᓩ㛮ˈ᠔ҹ㋏㒳ϔϞ⬉ˈህৃҹℷᐌᎹ԰ˈ

ᔧ✊ˈԴгৃҹ䗮䖛䜡㕂 IOCON(ᓩ㛮䜡㕂ᆘᄬ఼)ᡞᅗᔧخ P0.0㛮Փ૸ʽ 
˄೼䖭䞠ˈ៥㾝ᕫ᳝ᖙ㽕䇈ϔϟऩ⠛ᴎϞ⬉ⱘ䖛⿟੠໡ԡᓩ㛮ⱘϔѯⶹ䆚ˈԴ㢹ⶹ䘧ˈৃҹ䏇ߎ䖭↉㪱ԧ

ᄫˈ㢹ᛇ਀៥૴়ˈህ᥹ⴔᕔϟⳟ৻Ǆ៥䖭䞠᠔ᦤࠄⱘऩ⠛ᴎˈᰃᣛᑓ⊯ᛣНϞⱘऩ⠛ᴎˈгህᰃ䇈㒱໻

䚼ߚऩ⠛ᴎ䛑ᰃ䗮䖛ϟ䴶ⱘᮍᓣ䖯㸠ⱘ˖៥Ӏ䛑ⶹ䘧ऩ⠛ᴎ䞠䴶䛑᳝Ā⿟ᑣᄬ఼ټā̍ гህᰃ៥Ӏᐌ䇈ⱘ᳝

໮໻ᆍ䞣ⱘ FLASHˈFLASH 䗮ᐌ㹿خЎऩ⠛ᴎ䞠䴶ⱘ⿟ᑣᄬ఼ټˈⳌᔧѢ PCᴎϞⱘ ROMˈ⹀ⲬП㉏ⱘ

ϰ㽓ˈ៥Ӏ೼ PCᴎϞⱘᓔথ⦃๗䞠䴶ݭདњ⿟ᑣҹৢˈӮϟ䕑ࠄऩ⠛ᴎ䞠ⱘ FLASHˈᔧऩ⠛ᴎϞ⬉ⱘᯊ

ህӮᠻ㸠ˈ׭ FLASH 䞠䴶ⱘ⿟ᑣњˈৠᯊ៥Ӏ䖬㽕∖㽕Ң FLASH ⱘ⿟ᑣᓔྟഄഔᠻ㸠ˈ㽕ϡ✊ህӮхˈ

᠔ҹᠡ᳝њ RESET˄ RST˅ ᓩ㛮ˈ䖭Ͼᓩ㛮ⱘ໪䴶䖲᥹᳝ RCᤃ㤵఼ˈRCᤃ㤵఼ⱘᎹ԰ॳ⧚ᰃ䖭ḋⱘ˖⬉

ᆍܙ⬉ˈ⬉䰏ᬒ⬉Ǆᔧ㋏㒳߮Ϟ⬉ⱘᯊ׭ˈ⬉ᆍϸッϔϟᄤさ✊᳝њ⬉ˈህ೼䖭ϔⶀ䯈ˈ䖭ϾⳈ⌕⬉ᇍѢ

⬉ᆍᴹ䇈ህᰃѸ⌕⬉ˈ⬉ᆍ䗮Ѹ⌕䰏Ⳉ⌕ⱘ䘧⧚໻ᆊᑨ䆹䛑ព৻ˈ䖭ᯊ׭ˈ⬉ᆍⳌᔧѢⷁ䏃ˈRESETᓩ㛮

᥹ࠄњഄϞˈᰃԢ⬉ᑇˈ✊ৢ䖛њϔ↉ᯊ䯈˄䖭↉ᯊ䯈ᇍѢҎ㉏ᴹ䆆ህᖂϡ䎇䘧њ˅⬉ᆍܙ⒵њ⬉ˈ(⬉ᆍ

ህᰃϔϾ⬉∴њ^_^),⬉ᆍ䖲᥹ࠄ RESETᓩ㛮ⱘ䖭ϔッⱘ⬉ԡЎ 3.3VˈRESETᓩ㛮জব៤催⬉ᑇњˈ䖭ᯊ

ऩ⠛ᴎህ㽕ᓔྟҢ⿟ᑣഄഔˈ׭ 0 ᠻ㸠њǄ⊼ᛣ˖བᵰ߮ᠡ៥ᦤࠄⱘ䙷Ͼ⬉ᆍ⬅Ԣব催ⱘᯊ䯈ϡ໳䭓ⱘ䆱ˈ

ऩ⠛ᴎህϡᬶֱ䆕Ң⿟ᑣഄഔ 0 ᠻ㸠њˈ᠔᳝㽕䗝ད RC ⱘؐˈֱ䆕᳝ᘏ໳䭓ⱘᯊ䯈ʽ䖭Ͼᯊ䯈᳔ᇣ㽕໮

䭓ˈϡৠⱘऩ⠛ᴎ᳝ϡৠⱘ㽕∖ˈᘏПˈ䛑ᑨ䆹ᰃᖂ⾦㑻߿ⱘʽ᠔ҹݡⳟ LPC1114̍ ЎҔМᅗⱘ㄀ 3 㛮咬

䅸Ўᰃ RESETᓩ㛮ˈ㗠ϡᰃ P0.0㛮ˈৃϡৃҹ咬䅸Ўᰃ P0.0̍ 䆱䛑䆆њ䖭М໮њˈϡ⫼៥㾷䞞њ৻ʽ˅  

 ݊ᅲʽ䖭䖬াᰃ LPC1114ⱘ᳔ᇣ㋏㒳ʽ⅞ϡⶹʽᅗ䖬᳔᳔᳝ᇣ㋏㒳ʽ᳔᳔ᇣ

㋏㒳ህᰃৃҹᡞϞ೒Ёⱘ᱊ᤃ⬉䏃এᥝ ಴̔Ў L̍PC1114ⱘݙ䚼Ꮖ㒣᳝ϔϾ 12M
ⱘᯊ䩳⑤њ া̍ϡ䖛㊒ᑺ≵᳝᱊ᤃⱘ㊒ᑺ催㗠Ꮖ བ̔ᵰԴϡ⫼Іষ䗮ֵ៪㊒⹂ᅮ

ᯊⱘ䆱 Դ̍ⱘѻકህৃҹᅠܼϡ⫼䆒䅵᱊ᤃϞএ ᇍ̍Ѣ㓽ᇣѻકԧ⿃ᰃᕜ᳝ᐂࡽ
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ⱘǄ㘾ᯢⱘԴʽ⦄೼ᑨ䆹ϔᅮ㛑ᛇࠄϔϾ䯂乬ˈ᮶✊ৃҹএᥝњ໪䚼᱊ᤃℷᐌᎹ

԰ ㋏̍㒳Ўњֱ䆕ℷᐌ䖤㸠ˈ߮ Ϟ⬉ⱘᯊ׭㋏㒳咬䅸Ўህᰃ䗝ᢽݙ䚼ᯊ䩳থ⫳఼

˄᭄᥂᠟ݠϞিخ IRC˅䖯㸠Ꮉ԰ⱘʽ㗠ϔ㠀ᚙމϟˈ៥Ӏ߽⫼໪䚼᱊ᤃᎹ԰ˈ᭄᥂

᠟ݠϞ䇈ˈCortex-M0ৃҹᎹ԰೼ 50MHz ϟˈᑊϡᰃᛣੇⴔབᵰ៥ӀᏠᳯᅗᎹ

԰೼ 50MHzϟህ䳔㽕໪䚼᥹ϔϾ 50Mhzⱘ᱊ᤃǄ಴Ўᅗ䞠䴶䖬᳝ϔϾס乥఼˄ ᭄

᥂᠟ݠϞিخ PLL˅̍ ⳟࠄৡᄫԴህⶹ䘧њˈᅗৃҹᡞ乥⥛㗏סˈབᵰ៥Ӏ߽⫼ᅗᡞ

໪䚼 12M ᱊ᤃס乥 ⱘ䆱ס4 ㋏̍㒳ህৃҹᎹ԰೼ 48Mhzᯊ䩳乥⥛ϟњʽ˄ԴПࠡ೼

㔥㒰Ϟⳟⱘ㾚乥ህᰃ LPC1114Ꮉ԰೼ 48Mhzⱘᬜᵰ˅⬅ℸ Դ̔ৃҹᛇࠄ ៥̔Ӏ㒭 LPC1114㓪
⿟ⱘᯊ׭ 佪̍㽕ⱘ㋏㒳߱ྟ࣪Ꮉ԰ህᰃᡞⱘᯊ䩳䜡㕂དњʽ݊ ᅗⱘᎹ԰䛑ᰃ೼ℸ

Пৢⱘʽ䖭ϔ⚍ˈгᰃ ARM ऩ⠛ᴎϢ᱂䗮ऩ⠛ᴎⱘϔϾऎ߿ʽ䜡㕂དњᯊ䩳ˈ

ህৃҹᓔྟ݊ᅗⱘᎹ԰њˈ↨བ⚍҂ϔϾ LEDˈ᥻ࠊ LCD ᰒ⼎ㄝㄝʽ不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不

不不不不
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㄀ϔゴ㄀ϔゴ㄀ϔゴ㄀ϔゴ˄˄˄˄䍋ℹ䍋ℹ䍋ℹ䍋ℹ˅˅˅˅㋏㒳ᯊ䩳䜡㕂㋏㒳ᯊ䩳䜡㕂㋏㒳ᯊ䩳䜡㕂㋏㒳ᯊ䩳䜡㕂不不不不

ϔǃܹ䮼ᓩᇐ不

Ѡǃᯊ䩳䜡㕂೒喂灭用节图䆺㾷不

ϝǃᯊ䩳䜡㕂⿟ᑣ䆒䅵不

ಯǃᯊ䩳䜡㕂⿟ᑣ䆺㾷˖不

Ѩǃ灭程硬系节T ᓩ㛮䕧ߎᯊ䩳⿟ᑣ䆒䅵不

݁ǃ灭程硬系节T ᓩ㛮䕧ߎᯊ䩳⿟ᑣ䆺㾷不

ϗǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不
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ϔǃܹ䮼ᓩᇐ不

҆⠅ⱘ⬉Ꮉ Ā˄⬉ᄤᎹ⿟Ꮬāⱘㅔ⿄ ˅᳟টˈ䅽៥Ӏᓔྟ৻ʽ 

 
ARM ᖂ᥻఼᳝ࠊϔϾᰒ㨫ⱘ⡍⚍ˈህᰃ䛑ৃҹᡞᯊ䩳乥⥛ס乥ࠄᕜ催ˈ݋

ԧࠄ໮催 ↣̍Ͼ㋏߫ⱘᖂ᥻఼ࠊ䛑᳝ϔϾᣛᷛ ៥̍Ӏ⦄೼㽕ᄺⱘ Cortex-M0ݙḌ

໘⧚఼ LPC1114᳔催㛑ࠄ 50MHz̍ ᔧ✊ˈ݊ᅗⱘ ARM 乥סḌᖂ໘⧚఼ৃҹݙ

᳈催ࠄ ⦄̍೼ད໮᠟ᴎ䛑䞛⫼њ ARM ఼⧛Ḍ໘ݙ ↨̍བपⱘᕜ☿ⱘ䇎෎Ѯ 5233
ህᰃ䞛⫼њ ARM11໘⧚఼ˈARM11ⱘ໘⧚఼ⱘЏ乥Ў 433MHz̍ ↨ Cortex-M0
ⱘ 50MHz催໮њ৻ʽ᠔ҹ Cortex-M0໘⧚఼㹿 ARM ⿄Ўܹ䮼㑻ⱘݙḌʽ 
 
Ѡǃᯊ䩳䜡㕂೒喂灭用节图䆺㾷不

 
 㽕ᅲ⦄ᇍ㋏㒳ᯊ䩳ⱘ䜡㕂ˈϟ䴶䖭Ͼ೒ᰃᖙ乏㽕ⳟពⱘʽ಴Ўᅗ↨᭛ᄫ᳈݋

᳝খ㗗ӋؐˈⳟϞ䖭ᓴ೒䜡㕂ᯊ䩳ˈ㒱ᇍϡӮߎ⦄ⓣ⋲ʽ˄ ៥ᓎ䆂Դᡞ䖭ᓴ೒ᠧॄߎᴹ

䌈ࠄԴⱘ๭Ϟˈ៥ህᰃ䖭МخⱘˈԴⳟⴔࡲ৻ʽ˅ ᥹ϟᴹˈ៥ᇚϔℹϔℹᓩ乚Դᕏᑩⳟព䖭

ᓴĀᯊ䩳䜡㕂೒āǄ 
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⊼ᛣњˈ㽕ᓔྟ䆆೒њʽ˄ 䖭ᓴ೒ህᰃ᭄᥂᠟ݠ䇈ⱘᯊ䩳ѻ⫳ऩܗ˖CGU˄ Clock generation unit˅˅  
 LPC1114ݙ䚼৿᳝ 3 Ͼᯊ䩳ᤃ㤵఼˖㋏㒳ᤃ㤵఼ˈ看置灭 ᤃ㤵఼ˈⳟ䮼⢫ᤃ㤵

఼Ǆ㋏㒳ᤃ㤵఼ህᰃ䳔㽕䜡ড়໪䚼᱊ᤃᎹ԰ⱘᤃ㤵఼˄ 䖭ᰃӏԩϔℒऩ⠛ᴎ䛑᳝ⱘ˅̠ IRC
ᤃ㤵఼ህᰃݙ䚼 RC ᤃ㤵఼ˈህᰃ៥೼Ϟ䴶Āᘏ㾜 LPC1114āЁᦤࠄⱘ䙷Ͼ

LPC1114ϔϞ⬉ህ咬䅸䗝ᢽⱘ 12MHzᯊ䩳ᤃ㤵఼ˈᅗⱘ㊒ᑺ≵᳝䜡ড়໪䚼᱊ᤃ

ⱘ㋏㒳ᤃ㤵఼催 ⳟ̠䮼⢫ᤃ㤵఼ህᰃ㒭ⳟ䮼⢫ᦤկⱘᯊ䩳ᤃ㤵఼ 䖭̔М䇈໻ᆊᯢ

ⱑњ৻ ೼̍᥹ϟᴹⱘভ䗄䞠䴶 ϔ̍ᦤࠄ㋏㒳ᤃ㤵఼ህᰃᣛ߽⫼໪䚼᱊ᤃⱘᯊ䩳ᤃ

㤵఼ˈIRC ᤃ㤵఼ህᰃᣛ LPC1114ⱘݙ䚼ᯊ䩳ᤃ㤵఼ˈৃϡ㽕᧲⏋њ઺ʽ 
 ៥ӀܜҢ೒ⱘЁᖗ⚍ⳟ䍋ˈᡒࠄĀЏᯊ䩳āϝϾᄫˈⳟĀЏᯊ䩳āⱘᎺ䴶ˈ

᳝ಯᴵ㒓ࠄњĀЏᯊ䩳āⱘḚϞˈ䖭ಯᴵ㒓ህᰃĀЏᯊ䩳āⱘᴹ⑤ˈᅗӀ߿ߚᰃ˖

IRC ᤃ㤵఼ˈⳟ䮼⢫ᤃ㤵఼ˈס乥Пࠡⱘᯊ䩳˄sys_pllclkin˅ ੠ס乥Пৢⱘᯊ䩳

˄sys_pllclkout˅ǄгህᰃЏᯊ䩳ৃҹ೼䖭ಯϾᯊ䩳⑤ᔧЁ䗝ᢽϔϾخЎЏᯊ䩳ʽ䗮

䖛᪡㒉˄ҎᆊϧϮৡ䆡ϡিĀ᪡㒉ā̍ িĀ䆓䯂ā˅ĀЏᯊ䩳⑤䗝ᢽᆘᄬ఼˄ MAINCLKSEL ā˅

ᅲ⦄Ǆ䖭Ͼ 32ԡⱘЏᯊ䩳⑤䗝ᢽᆘᄬ఼ MAINCLKSEL া⫼ࠄњϸԡ˄䇕䅽ϸԡህ

ৃҹ㸼⼎ಯ⾡⢊ᗕਸ਼ʽ˅ˈ࠽ϟⱘܼ䛑ᰃֱ⬭ԡˈབϟ˖ 
ԡ

˄通除t˅不

ヺো不 ؐ不 ᦣ䗄不 ໡ԡؐ不

00 䗝ᢽ IRC ᤃ㤵఼ 
01 䗝ᢽ䕧ܹࠄ PLL Пࠡⱘᯊ䩳 
10 䗝ᢽⳟ䮼⢫ᤃ㤵఼ 

引板布不 SEL 

11 䗝ᢽ PLL Пৢⱘᯊ䩳 

00 

总引板思不 - - ֱ⬭ 0 

ⳟ໡ԡؐˈ㋏㒳咬䅸ᚙމϟህᰃ䗝ᢽ IRC ᤃ㤵఼԰Ў㋏㒳ⱘЏᯊ䩳ⱘǄ៥Ӏ

Ўњ䅽 LPC1114থ᣹ߎᅗ᳔໻ⱘᗻ㛑ˈህ୰⃶䗝ᢽ PLL˄PLL ህᰃס乥ⱘᛣᗱ˅ৢⱘ

ᯊ䩳ˈ೼⿟ᑣЁ䖭ḋݭ˖ 
SYSCON->MAINCLKSEL    = 0x00000003;   //Џᯊ䩳⑤䗝ᢽ PLL ৢⱘᯊ䩳 

 
 ᥹ϟᴹⳟ೒ϞˈᡒࠄĀ㋏㒳 PLLāᮍḚˈⳟᅗᎺ䴶צẃᔶᮍḚⱘᎺ䴶ˈ᳝ϸ

ᴵ㒓ˈ䖭ϸᴵ㒓ህᰃৃҹخЎס乥ᯊ䩳⑤ⱘᯊ䩳⑤Ǆ䖭ϸϾᯊ䩳⑤߿ߚᰃ˖IRC
ᤃ㤵఼੠㋏㒳ᤃ㤵఼Ǆ䆹䗝ᢽ䇕ᤣ˛䖭ህ㽕᪡㒉Ā㋏㒳ס乥ᯊ䩳⑤䗝ᢽᆘᄬ఼

˄SYSPLLCLKSEL˅ āњǄ䖭Ͼ 32ԡⱘᆘᄬ఼гᰃা⫼ࠄњϸԡ˖ 
˄ϸԡህৃҹ㸼⼎ಯ⾡⢊ᗕњˈϝϾ⢊ᗕᔧ✊ᰃ㓄㓄᳝ԭʽ˅  

ԡ

˄通除t˅不

ヺো不 ؐ不 ᦣ䗄不 ໡ԡؐ不

00 䗝ᢽ IRC ᤃ㤵఼ 
01 䗝ᢽ㋏㒳ᤃ㤵఼ 
10 ֱ⬭ 

引板布不 SEL 

11 ֱ⬭ 

00 

总引板思不 - - ֱ⬭ 0 

 ⳟ໡ԡؐˈ㋏㒳咬䅸ᚙމϟህᰃ䗝ᢽ IRC ᤃ㤵఼԰Ў PLL 䕧ܹᯊ䩳⑤ⱘǄ

᮶✊៥Ӏ໪䚼ᅝᦦњ㊒⹂ⱘ 12M ᱊ᤃˈህᰃᛇᡞᅗخЎᯊ䩳⑤ⱘˈ䗝ᢽϞ䴶㸼
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ḐᔧЁⱘ 01̍ ህᰃ䗝ᢽњ໪䚼 12M ᱊ᤃʽ˄ ៥೼ࠡܜᦤࠄ䖛 Ā̍㋏㒳ᤃ㤵఼āህᰃҷ㸼໪䚼

ⱘ᱊ᤃˈЎњ䰆ℶⳟⱘϡҨ㒚ⱘ᳟টᄬ೼ˈ៥䖬ᰃݡ䇈ϔ䘡৻ʽ˅  
⿟ᑣЁ䖭ḋݭ˖ 

 SYSCON->SYSPLLCLKSEL  = 0x00000001;         //PLL ᯊ䩳⑤䗝ᢽĀ㋏㒳ᤃ㤵఼ā 

ᔧ✊ˈ᪡԰乎ᑣᑨ䆹ᰃܜ䗝ᢽ PLL ⱘᯊ䩳⑤ˈݡ䗝ᢽЏᯊ䩳⑤ʽ 
 
೼⦃ࠄ  Ā̍Џᯊ䩳āᎺ䴶ⱘ䚼ߚህⳟᅠњˈ᥹ϟᴹⳟĀЏᯊ䩳āে䴶ⱘʽ 
 
 ে䴶䚼ߚҢϞᕔϟⳟˈ佪ܜਸ਼ˈᰃĀ㋏㒳ᯊ䩳ߚ乥఼āᮍḚˈᮍḚⱘে䴶῾

㒓ϞݭⴔĀ㋏㒳ᯊ䩳āಯϾᄫǄᗢМḋʽ䗋ᚥњ৻ʽ䖭䞠ᮍḚЁ᠔ᦤࠄⱘĀ㋏㒳

ᯊ䩳ߚ乥఼ā݊ᅲህᰃĀ㋏㒳 AHB ᯊ䩳ߚ乥఼˄SYSAHBCLKDIV ā˅Ǆ䖭Ͼᆘ

ᄬ఼ⱘৡᄫӮᡞད໮Ҏ䗋ᚥⱘʽ಴Ў䖭Ͼߚ乥఼ৃϡҙҙ㒭 AHB˄LPC1114ⱘ AHB

া᳝ GPIO̍ ݇ѢҔМᰃ AHBˈҔМᰃ APBˈএⱒᑺ᧰ϔϟ৻ʽҟ㒡䳔㽕ϸ义㒌઺ʽ˅ ᦤկᯊ䩳ⱘˈ

ᅗ䰸њ㒭 AHB ᦤկᯊ䩳 䖬̍㒭ݙḌ ᄬ఼̍ټҹঞ APBᦤկᯊ䩳ǄϔᅮᛣНϞ䇈ˈ

ᅗህᰃĀ㋏㒳ᯊ䩳ߚ乥఼āњˈ㒭䖭Ͼᆘᄬ఼ݭ 0ˈLPC1114ህϡᎹ԰њ˗㒭䖭

Ͼᆘᄬ఼ݭ 1ˈLPC1114ⱘ㋏㒳ᯊ䩳ህᰃЏᯊ䩳䰸ҹ ݭ˗1 2ˈLPC1114ⱘ㋏㒳

ᯊ䩳ህᰃЏᯊ䩳䰸ҹ 2ˈҹℸ㉏᥼ʽ؛བᡞ໪䚼᱊ᤃס乥њ ԰ЎЏᯊ䩳ˈЏס4

ᯊ䩳ህᰃ 48MHz̍ ᇍ SYSAHBCLKDIV ݭ 4ˈ㋏㒳ᯊ䩳ህᰃ 12MHzǄ䖭ᯊ᳝׭

ҎህӮ᳝⭥䯂њ Ā̟⼲㒣⮙ଞʽ᮶✊䛑ס乥䍋ᴹњˈ䖬㽕㓽ᇣā̔ ݊ᅲ䖭ᰃ಴Ў᳝

ᯊ׭៥Ӏⱘ⬉䏃ᵓϞⱘ݊ᅗ㢃⠛ϡ㛑໳೼ᕜᖿⱘ乥⥛ϟᎹ԰ ৺̍߭ህӮߎ䫭 ↨̍

བ᮴㒓䗮ֵ㢃⠛ NRF24L01ⱘ䗳⥛ህϡ㛑䍙䖛 10MHz̍ ᠔ҹᶤѯᯊ׭ˈ䳔㽕໮

乥ߚ乥њǄ㾘ᅮ᳔໮ৃҹߚ 255̍ ᠔ҹԴህৃҹᛇࠄˈ䖭Ͼᆘᄬ఼া⫼ 8ԡህৃ

ҹњ˖ 
ԡ

˄通除t˅不

ヺো不 ؐ不 ᦣ䗄不 ໡ԡؐ不

00000000 ݇䯁㋏㒳ᯊ䩳 
00000001 ⫼ 1䰸 
00000010 ⫼ 2䰸 
...... 
 

...... 

操板布不 DIV 

11111111 ⫼ 255䰸 

00000001 

总引板明不 - - ֱ⬭ 0 

ϔ㠀ᚙމϟˈ៥Ӏݭ 1ˈ⿟ᑣབϟ˖˄ 䖭ᴵ䇁হৃҹϡ⫼ݭˈ಴Ў咬䅸ؐህᰃ 1˅ 
SYSCON->SYSAHBCLKDIV  = 0x01;    //AHB ᯊ䩳ߚ乥ؐЎ 1 

 
᳝ˈᕔϟⳟ೒ˈ᭄ϔϟݡ  6Ͼߚ乥఼ˈ䖭 6Ͼߚ乥఼ᰃ S̟SP0ߚ乥఼ S̍SP1
乥఼ߚ U̍ART 乥఼ߚ S̍ysTickߚ乥఼ ⳟ̍䮼⢫ߚ乥఼੠ CLKOUT ᓩ㛮ߚ乥఼Ǆ 
䖭ѯߚ乥఼ᆘᄬ఼੠ SYSAHBCLKDIV ᰃϔḋⱘˈ䛑ᰃ⫼њ 8 ԡˈ䛑ᰃৃҹ᳔

໮ߚ乥 255̍ ៥䖭䞠ህϡᡞ㸼Ḑ⬏ߎᴹњˈଃϔϡৠⱘᰃˈ䖭 6Ͼߚ乥఼ᆘᄬ఼

ⱘ໡ԡؐЎ 0ˈ㗠ϡᰃ 1Ǆгህᰃ䇈ˈ೼咬䅸ᚙމϟˈ䖭ѯ໪䆒䛑ᰃϡᎹ԰ⱘ˄≵

᳝ᯊ䩳ᗢМᎹ԰ʽ˅ 䖭ᅠܼᰃЎњ㡖㛑خ䋵⤂ˈϡ⫼ህϡ䅽ᅗ⌾䌍⬉ˈ⫼ⱘᯊݡ׭ᓔ  ̔
 ⳟ᳔ৢϸϾߚ乥఼ʽ䗮䖛Ϟ䴶ⱘҟ㒡ˈԴ⦄೼гৃҹⳟពњˈ೒Ϟ䇈˖ⳟ䮼
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⢫ⱘᯊ䩳⑤ৃҹ᳝ 3Ͼᴹ⑤ˈϡҙҙা᳝Āⳟ䮼⢫ᤃ㤵఼āৃҹ㒭ᅗᦤկˈ䖬ৃ

ҹ⫼Џᯊ䩳៪ᰃ IRC ᤃ㤵఼ʽ໮М♉⌏ⱘ LPC1114ਔ! 
 LPC1114Ϟⱘ㄀ಯᓩ㛮ᰃ˖PIO0_1/CLKOUT/CT32B0MAT2Ǆ䖭Ͼ㛮ৃҹᔧ

خ P0.1㛮ˈCLKOUT ᓩ㛮੠ 32ԡᅮᯊ఼ⱘ䕧ߎ㛮ǄCLKOUT ᓩ㛮ˈ乒ৡᗱНˈ

ᅗᰃ⫼ᴹ䕧ߎᯊ䩳ⱘˈ䕧ߎᯊ䩳᳝ҔМ⫼˛ 
 ⫼໘ 1˖㒭߿ⱘ䳔㽕ᯊ䩳ⱘ㢃⠛ᦤկᯊ䩳˗ 
 ⫼໘ 2˖⫼⼎⊶఼㾖ᆳℸᓩ㛮Ϟⱘ乥⥛ৃҹ߸ᮁԴݭⱘᯊ䩳䜡㕂⿟ᑣᰃ৺ℷ

⹂Ǆ 
 䖭Ͼᓩ㛮೼咬䅸ⱘᚙމϟᰃ P0.1 㛮ˈ؛བԴ㽕ⳟⳟࠄᑩ᳝≵᳝ᡞ໪䚼ⱘ

12MHz ᱊ᤃס乥ࠄ 48MHz̍ Դৃҹᡞ䖭া㛮䜡㕂Ў CLKOUT ᓩ㛮ˈ⫼⼎⊶఼

㾖ᆳ㾖ᆳʽ 
 ⬅೒Ёৃⶹˈᅗৃҹ䗝ᢽ IRC ᤃ㤵఼ˈ㋏㒳ᤃ㤵఼ˈⳟ䮼⢫ᤃ㤵఼ҹঞЏᯊ

䩳⑤԰Ўᯊ䩳⑤ 䗝̍ᢽ䇕԰Ўᅗⱘᯊ䩳⑤ Դ̍ህৃҹⳟࠄ䇕ⱘ乥⥛ࠄᑩᰃ໮ᇥњǄ 
˄೼ϟ䴶Ӯ㒭ߎᅲ⦄ⱘ⿟ᑣˈϡ㽕ᗹ઺ʽ˅ ៥᳒㒣⫼䖭Ͼ㛮㾖ᆳњϔϟ IRC ᤃ㤵఼ⱘ乥⥛ˈ

ؐ೼ 12.01MHz੠ 12.00MHzП䯈ᴹಲ䏇ʽৢᴹজⳟњϔϟ໪䚼᱊ᤃⱘ乥⥛ˈ〇

〇ⱘᰒ⼎ 12.00MHzǄ 
 
 ೼ˈ䖭ᓴ೒ህⳟᅠњˈԴгᑨ䆹ⳟពњʽ⦃ࠄ 
 
ϝǃᯊ䩳䜡㕂⿟ᑣ䆒䅵不

 
 䰸њϞ䴶ᦤࠄⱘĀ䗝ᢽᆘᄬ఼ā̍ 䖬䳔㽕᳝ĀՓ㛑ᆘᄬ఼āⱘ䜡ড়ᠡ㛑Փ䗝

ᢽⱘᯊ䩳⑤䍋԰⫼Ǆϟ䴶ᰃϔϾ݌ൟⱘᯊ䩳䜡㕂ߑ᭄˖ 
/***********************************************/ 

 /*                     㛑˖䜡㕂㋏㒳ᯊ䩳ࡳ᭄ߑ  */

/*  䇈ᯢ˖    䗝ᢽ໪䚼 12M᱊ᤃ԰Ў㋏㒳ᯊ䩳ˈᑊ䗮*/ 

/*            䖛ס乥఼˄PLL˅ᡞᯊ䩳ס乥 4  /*     ס

/*  ⊼ᛣ˖    Փ⫼݊ᅗؐ᱊ᤃᯊׂᬍס乥ؐˈ᳔ৢ */ 

/*            ᯊ䩳㽕⒵䎇<=50MHz                */ 

/***********************************************/ 

void SysCLK_config(void) 

{ 

 uint8 i; 

 /*ᠻ㸠ҹϟҷⷕ䗝ᢽ໪䚼 12M᱊ᤃ԰Ўᯊ䩳⑤*/ 

 SYSCON->PDRUNCFG     &= ~(1 << 5);          //㋏㒳ᤃ㤵఼Ϟ⬉    

   SYSCON->SYSOSCCTRL    = 0x00000000;   //ᤃ㤵఼᳾㹿ᮕ䏃ˈ1~20Mhz乥⥛䕧ܹ 

   for (i = 0; i < 200; i++) __nop();          //ㄝᕙᤃ㤵఼〇ᅮ 

  SYSCON->SYSPLLCLKSEL  = 0x00000001;         //PLL ᯊ䩳⑤䗝ᢽ“㋏㒳ᤃ㤵఼” 

   SYSCON->SYSPLLCLKUEN  = 0x01;               //᳈ᮄ PLL 䗝ᢽᯊ䩳⑤ 

   SYSCON->SYSPLLCLKUEN  = 0x00;               //ݭܜ ݭݡˈ0 1 䖒ࠄ᳈ᮄᯊ䩳⑤ⱘⳂⱘ 

   SYSCON->SYSPLLCLKUEN  = 0x01; 

   while (!(SYSCON->SYSPLLCLKUEN & 0x01));     //⹂ᅮᯊ䩳⑤᳈ᮄৢ৥ϟᠻ㸠 

 /*ᠻ㸠ҹϟҷⷕס乥Ў 48MHz*/ 
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 SYSCON->SYSPLLCTRL    = 0x00000023;      //䆒㕂 M=4;P=2; FCLKOUT=12*4=48Mhz 

   SYSCON->PDRUNCFG     &= ~(1 << 7);          //PLLϞ⬉ 

   while (!(SYSCON->SYSPLLSTAT & 0x01));     //⹂ᅮ PLL 䫕ᅮҹৢ৥ϟᠻ㸠 

 /*Џᯊ䩳⑤䗝ᢽס乥ҹৢⱘᯊ䩳*/ 

 SYSCON->MAINCLKSEL    = 0x00000003;   //Џᯊ䩳⑤䗝ᢽ PLL ৢⱘᯊ䩳 

 SYSCON->MAINCLKUEN    = 0x01;    //᳈ᮄЏᯊ䩳⑤ 

 SYSCON->MAINCLKUEN    = 0x00;    //ݭܜ ݭݡˈ0 1 䖒ࠄ᳈ᮄᯊ䩳⑤ⱘⳂⱘ 

 SYSCON->MAINCLKUEN    = 0x01; 

 while (!(SYSCON->MAINCLKUEN & 0x01));     //⹂ᅮЏᯊ䩳䫕ᅮҹৢ৥ϟᠻ㸠 

 SYSCON->SYSAHBCLKDIV  = 0x01;  //AHB ᯊ䩳ߚ乥ؐЎ 1ˈՓ AHB ᯊ䩳䆒㕂Ў 48Mhz 

 SYSCON->SYSAHBCLKCTRL |= (1<<6);       //Փ㛑 GPIOᯊ䩳 

} 

 
ಯǃᯊ䩳䜡㕂⿟ᑣ䆺㾷不

 
೼ⳟ⿟ᑣ䆺㾷ПࠡˈԴ᳔དܜⳟϔ䘡⿟ᑣǄ 
˄བᵰԴᰃϔԡ߮߮Ң 51ऩ⠛ᴎ᥹㾺 ARM ऩ⠛ᴎⱘ᳟টˈԴӮথ⦄䖭Ͼߑ᭄䞠䴶ⱘ䇁হкݭᮍᓣ

ᅠܼ੠ҹࠡݭ 51⿟ᑣϡϔḋଞˈҹࠡ㒭 51ⱘᆘᄬ఼ؐݭˈᰃ⫼䖭Мϔ⾡ᔶᓣ˖ 

SBUF = 0X88; 

㗠⦄೼ᰃ⫼䖭Мϔ⾡ᔶᓣ˖ 

SYSCON->MAINCLKSEL=0X00000001; 

䖭䞠ЎҔМϡⳈ᥹ݭ៤˖ 

                  MAINCLKSEL=0X00000001; 

䖭݊ᅲᰃ಴Ў೼ NXPLPC11XX.H ᭛ӊЁᇍ㋏㒳ᆘᄬ఼ⱘᅮН䞛⫼њ㒧ᵘԧ˄Struct˅ⱘᔶᓣǄ⦄೼ˈԴৃ

ҹ೼ᠧᓔ 51 ऩ⠛ᴎᆘᄬ఼ⱘᅮН᭛ӊ REG51.H ᭛ӊⳟϔϟˈᅗᇍᆘᄬ఼ⱘഄഔᅮНᰃ䖭ḋⱘ˖ 

sfr  SBUF  = 0x99; 

⦄೼Դݡᠧᓔϔϟ LPC1114ᇍᆘᄬ఼ഄഔᅮНⱘ NXPLPC11XX.H ᭛ӊʽܼ 䛑ᰃ㒧ᵘԧⱘᅮН 㗠̍Ϩᰃ㒃

C 䇁㿔ݭⱘˈݡгᡒϡࠄĀsfrā䖭ḋⱘ C51 䇁㿔њǄ݇Ѣ NXPLPC11XX.H ᭛ӊ䇋ⳟ⨲ጠࠊ԰ⱘ

ǉNXPLPC11XX.H ᭛ӊ䆺㾷ǊǄ˅  

 
 ˄೼ҹৢⱘ⿟ᑣЁˈ៥ӀӮ㒣ᐌⳟ3>>1˄~=&ࠄ˅ ੠|=˄1<<3˅ ;䖭ḋⱘহᄤˈ䖭ѯহᄤᰃᇍԡ᪡԰

⫼ⱘǄ಴Ў៥Ӏ㒣ᐌ㽕ᇍ 32ԡᆘᄬ఼ⱘᶤϔԡ᪡԰ˈ䖬ৠᯊϡᕅડ݊ᅗԡⱘؐˈ᠔ҹᠡ᳝њϞ䴶䖭ḋⱘᔶ

ᓣǄ↨བ៥Ӏ䇈៥Ӏ㽕ᇍᶤϾᆘᄬ఼ⱘ bit5(⊼ᛣ˖ৃϡᰃ㄀ 5 ԡˈԡᰃҢ 0 ᓔྟⱘ)ݭ 0ˈ䖭ḋݭ˖ 

ᆘᄬ఼&=~˄1<<5˅ ˗ 

ᇍᆘᄬ఼ⱘ bit5 ݭ 1ˈ䖭ḋݭ˖ 

                      ᆘᄬ఼|=˄1<<5˅ ˗ 

⦄೼䖤⫼Դⱘ C 䇁㿔ⶹ䆚ߚᵤϔϟˈᡞक䖯ࠊⱘ 1 ࠊ៤Ѡ䖯ݭ 32ԡ᭄ህᰃ˖ 

00000000000000000000000000000001 

˄1<<5˅ ህᰃᡞ 1 ে⿏ 5 ϟˈᎺ䴶㸹䳊ˈᠻ㸠ᅠ䖭হ䆱ҹৢ᭄ህব៤˖ 

00000000000000000000000000100000 

~˄1<<5˅ ህᰃݡᡞ䖭Ͼ᭄ডⳌ˖ 

11111111111111111111111111011111 

᳔ৢਸ਼ʽݡᡞ䖭Ͼ᭄&㒭ᆘᄬ఼ˈ&ⱘ᪡԰ेᰃ䘛ࠄ 0 Ϣ 1ㄝѢ 0ˈ1Ϣ 0៪ 1 䛑䖬ᰃ 1ˈ᠔ҹᠻ㸠ᅠҹৢˈ
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䰸њ bit5 㹿ᬍ៤њ 0ˈ݊ᅗⱘԡ䛑≵᳝বǄᣝ✻Ⳍৠⱘᮍ⊩ˈԴৃҹߚᵤϔϟᇍ bit5 ݭ 1ⱘ᪡԰Ǆ˅  
 
 ⦄೼ ៥̍Ӏ佪ܜᴹⳟϔϟߑ᭄䞠ⱘ㄀ϔϾ䇁হᰃᇍ PDRUNCFGᆘᄬ఼᪡԰ˈ

བᵰԴⱘ㣅䇁དⱘ䆱ˈϔⴐህⳟߎᴹ䖭Ͼᆘᄬ఼ᰃᑆ௯ⱘњˈህᰃĀᥝ⬉䜡㕂ᆘ

ᄬ఼ā̍ П᠔ҹϡিĀϞ⬉䜡㕂ᆘᄬ఼āᰃ಴ЎᅗᰃᇍᶤԡݭĀ1āᥝ⬉ˈݭĀ0ā
Ϟ⬉Ǆ䖭Ͼᆘᄬ఼ⱘᦣ䗄䇋ⳟᅬᮍ᭄᥂᠟ݠ㄀ϝゴǄⳟ䖭Ͼᆘᄬ఼ⱘ bit5ˈ䆹ԡ

᥻ࠊⴔ㋏㒳ᤃ㤵఼ⱘϞ⬉Ϣᥝ⬉ˈ咬䅸ᰃ 1ˈህᰃᥝ⬉⢊ᗕˈ៥Ӏ᮶✊Ꮖ㒣އᅮ

њ㽕⫼໪䚼᱊ᤃ԰Ўᯊ䩳⑤ˈ䙷М⦄೼ህ䆹ᡞᅗϞ⬉њˈѢᰃህ᳝њ䖭ᴵ䇁হǄ 
 ᥹ϟᴹ䖭ᴵ䇁হᰃᇍ SYSOSCCTRLᆘᄬ఼᪡԰ˈ䖭Ͼᆘᄬ఼িخĀ㋏㒳ᤃ

㤵఼᥻ࠊᆘᄬ఼āǄ˄ ೼ৢ䴶ⱘᄺдЁˈԴӮ㒣ᐌⳟࠄˈ㋏㒳ݙ䚼ⱘ῵ഫ䳔㽕ད޴䘧䮼ᾯ䜡㕂ҹৢᠡ

㛑⫼ˈ䰸њϞ⬉ˈ䖬ᕫ᥻ࠊˈ᳝ⱘ䖬䳔㽕ܕݡ䆌ϔϟǄ䖭ḋخⳟԐ咏⚺ˈ݊ᅲ♉⌏ʽ˅ ㋏㒳᥻ࠊᆘᄬ

఼া⫼њ 2Ͼ bit b̍it0᥻ࠊⴔ㋏㒳ᤃ㤵఼᳝≵᳝㹿ᮕ䏃 b̍it1㽕ḍ᥂໪䚼᱊ᤃⱘ

ؐᰃ໮ᇥᴹݭ 1៪ 0Ǆܜ䇈 bit0 Ā̍㹿ᮕ䏃āⱘᛣᗱህᰃĀ䅽ᅗϡ䍋԰⫼ā̠Ā᳾㹿

ᮕ䏃āⱘᛣᗱህᰃĀ≵᳝䅽ᅗϡ䍋԰⫼āǄݭ 0㸼⼎Ā᳾㹿ᮕ䏃ā̍ ݭ 1㸼⼎Ā㹿

ᮕ䏃āǄ䙷МҔМᯊ׭㹿ᮕ䏃ਸ਼˛ㄨ˖೼᳝໪䚼ⱘĀⳈ᥹ᯊ䩳⑤āⱘᯊ׭Ǆབᵰ

Դ 51ऩ⠛ᴎᄺⱘᕜẦⱘ䆱ˈԴ⦄೼ህᑨ䆹ᯢⱑњˈϡᯢⱑⱘ䙷ህ਀៥㒭Դ㾷䞞

৻Ǆ݊ᅲ 51ऩ⠛ᴎг᳝ϡ߽⫼໪䚼᱊ᤃ㗠ᰃ߽⫼ĀⳈ᥹ᯊ䩳⑤āⱘᯊ׭ˈ⬉䏃

೒ᰃ䖭Ͼḋᄤⱘ˖ 

 
䖭䞠៥Ӏϡ䳔㽕ᮕ䏃᱊ᤃˈ᠔ҹᇍ䆹ԡݭ 0Ǆbit1 ᰃḍ᥂໪䚼᱊ᤃⱘؐᴹᅮⱘˈ

ᇍ䆹ԡݭ 0㸼⼎໪䚼᱊ᤃ乥⥛ؐ೼ 1~20MHz㣗ೈݭˈݙ 1㸼⼎໪䚼᱊ᤃ乥⥛ؐ

೼ 15~50MHz㣗ೈݙǄ೼៥ӀⱘᓔথᵓϞ⫼ⱘ᱊ᤃЎ 12MHz̍ ᠔ҹᇍ䆹ԡݭ 0Ǆ 
 Ǆࡵᕔϟᰃϔᴵⷁ᱖ᓊᯊ⿟ᑣˈ߽⫼__nop();ᅲ⦄Ǆ㒭ᅗϔ⚍ᯊ䯈ᅠ៤ӏݡ 
᥹ϟᴹⱘݡ  5ᴵ䇁হԴৃҹᡞᅗⳟ៤ϔϾᭈԧ ᇍ̍ PLL ᯊ䩳⑤ⱘ᳈ᮄ䛑ᰃ䖭

ϾḋᄤⱘǄ݇Ѣ SYSPLLCLKSELᆘᄬ఼ˈࠡ䴶Ꮖ㒣䆆䖛њǄSYSPLLCLKUEN
ᰃ PLL ᯊ䩳⑤᳈ᮄܕ䆌ᆘᄬ఼ˈḍ᥂ᅬᮍ᭄᥂᠟ݠϞⱘ㾘ᅮˈ㽕ᛇᅲ⦄᳈ᮄˈ

䳔㽕ᇍ䆹ᆘᄬ఼ toggleϔϟˈгህᰃᇍ䆹ᆘᄬ఼ݭܜ ݭݡˈ0 1Ǆwhile䇁হㄝᕙ

៥Ӏ߮ᠡݭⱘ 1 䖤䕧ࠄ SYSPLLCLKUEN 䞠䴶Ǆᯊ䩳⑤ⱘ᳈ᮄᕔᕔᰃ䳔㽕ϔᅮ

ᯊ䯈ⱘǄ 
 ᥹ϟᴹˈህ䆹ᡞ䗝ᢽⱘᯊ䩳⑤㗏סњǄSYSPLLCTRL ᰃ㋏㒳ס乥᥻ࠊᆘᄬ

఼ˈ䗮䖛ᅗৃҹ⹂ᅮס乥ⱘס᭄Ǆס乥఼ᰃϔϾᕜ᳝⡍⚍ⱘϰ㽓Ǆᅗ䰸њৃҹ⫼

೼ऩ⠛ᴎᔧЁ 䖬̍ৃҹ⫼೼ད໮䳔㽕ᅗⱘഄᮍ ↨̍བᇘ乥᮴㒓㢃⠛ᔧЁৃҹ⫼ᅗ

ᴹᦤ催থᇘࡳ⥛Ǆס乥఼䖤⫼њ῵ᢳ⬉ᄤᡔᴃ੠᭄ᄫ⬉ᄤᡔᴃǄ᳝ ᯊ䲚៤ࠄ㢃⠛

ᔧЁˈ᳝ᯊऩ⣀خ៤ϔഫ㢃⠛ʽ݇Ѣ LPC1114ⱘס乥఼˄PLL˅ⱘ䆺㒚ᦣ䗄ˈ䇋

ⳟᅬᮍ᭄᥂᠟ݠ㄀ϝゴ㄀б㡖ǄSYSPLLCTRLⱘ bit0~bit4⹂ᅮ M ؐ b̍it5੠ bit6
⹂ᅮ Pؐˈbit7ᰃ DIRECTԡˈbit8ᰃ BYPASSԡǄ݊ᅗԡֱ⬭Ǆbit7੠ bit8៥
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Ӏ⦄೼䖬ϡ⏅お˄㽕⏅おⱘ䆱ˈ䖬䳔㽕དདᄺдס乥఼ⱘ㒧ᵘ˅̍ া䳔㽕ⶹ䘧ᅗֽᰃᴹ᥻ࠊ

PLL ⱘᎹ԰῵ᓣⱘˈ៥Ӏϔ㠀䅽 PLL Ꮉ԰೼Ā᱂䗮῵ᓣāϟˈֱᣕ䖭ֽԡⱘ咬

䅸ؐህৃҹǄ䙷М⦄೼া࠽ M ੠ PњǄ೼᱂䗮῵ᓣϟˈPLL 䕧ߎ乥⥛ⱘ䅵ㅫ݀

ᓣབϟ᠔⼎˖ 

 
ⳟࠄϞᓣˈԴৃ㛑Ӯѻ⫳ϔϾ⭥䯂˖Ⳉ᥹⫼ M Ьҹ PLL ⱘ䕧ܹ乥⥛ Fclkin ϡ㸠

৫˛ㄨḜᔧ✊ϡ㸠ʽЎҔМ㽕⹂ᅮ P ؐਸ਼˛䖭Ͼᰃ PLL ⱘᴎᵘއᅮⱘˈ೼᱂䗮

῵ᓣϟˈ䕧ߎ乥⥛ᅲ䰙Ϟᰃ⬅ FCCOѻ⫳ⱘˈ㗠Ўњ㛑䅽 PLL ℷᐌᎹ԰ F̍CCO
䳔㽕೼156~320MHzП䯈Ǆ⦄೼ ៥̍Ӏⶹ䘧PLLⱘ䕧ܹ乥⥛FclkinⱘؐЎ12MHz̍
LPC1114ⱘܕ䆌᳔໻Ꮉ԰乥⥛Ў 50MHz̍ ⦄೼៥Ӏা㛑ᡞᅗס乥ಯࠄס 48MHz
њˈ᠔ҹ M ؐᅮԡ 4Ǆḍ᥂᭄᥂᠟ݠϞⱘ㾘ᅮˈPৃҹᅮЎಯϾؐˈे 1 2̍ 4̍ˈ
8Ǆ䖭䞠া᳝ᔧ P=2ⱘᯊ׭ F̍CCOⱘؐЎ 48*2*2=192̍ ೼ 156~320П䯈Ǆ᠔ҹˈ

៥Ӏϔ㠀ᚙމϟˈህ䗝 M=4ˈP=2њǄSYSPLLSTATᰃס乥⢊ᗕᆘᄬ఼ˈϧ䮼

⫼ᴹⳟ PLL ᳝≵᳝䫕ᅮⱘˈᅗᰃϔϾা䇏ᆘᄬ఼Ǆ 
ᕔϟⱘݡ  5ᴵ䇁হᰃ᳈ᮄЏᯊ䩳⫼ⱘǄ੠Ϟ䴶ᦤࠄⱘ᳈ᮄ PLL ᯊ䩳ⱘ䇁হབ

 ϔ䕭ˈ៥ህϡ໮䆆њˈⳌֵ໻ᆊ⦄೼Ꮖ㒣㛑ⳟពњʽߎ
 䆹ߑ᭄ⱘצ᭄㄀Ѡᴵ䇁হ ህ̍ᰃ㒭 SYSAHBCLKDIV ݭ 1 ⹂̍ᅮߚ乥ؐЎ 1Ǆ
䖭Ͼᆘᄬ఼೼ࠡ䴶Ꮖ㒣ᕜ䆺㒚ⱘ䆆䖛њˈ䖭䞠ህϡୄ஺њʽ 
 ᳔ৢϔᴵ䇁হ⍝ঞࠄⱘᆘᄬ఼ᰃ SYSAHBCLKCTRLǄ䖭Ͼᆘᄬ఼ⱘৡᄫি

Ā㋏㒳໪ೈᯊ䩳䜡㕂ᆘᄬ఼āǄᅗㅵ⧚ⴔخ LPC1114޴Т᠔᳝ⱘ⣀ゟ῵ഫⱘᯊ䩳

ᓔਃϢ݇䯁Ǆᆘᄬ఼ᦣ䗄㾕ϟ㸼˖ 
通除t引有~总引通除t引有~总引通除t引有~总引通除t引有~总引不不不不 通除通除通除通除t引明t引明t引明t引明不不不不 通除t引操通除t引操通除t引操通除t引操不不不不 通除t引描通除t引描通除t引描通除t引描不不不不 通除t引按通除t引按通除t引按通除t引按不不不不 通除t引4通除t引4通除t引4通除t引4不不不不 通除t引总通除t引总通除t引总通除t引总不不不不 通除t引思通除t引思通除t引思通除t引思不不不不 通除t引引通除t引引通除t引引通除t引引不不不不 通除t引布通除t引布通除t引布通除t引布不不不不

ֱ⬭ SSP1 ֱ⬭ IOCON WDT ֱ⬭ ADC UART SSP0 CT32B1 
通除t有通除t有通除t有通除t有不不不不 通除t明通除t明通除t明通除t明不不不不 通除t操通除t操通除t操通除t操不不不不 通除t描通除t描通除t描通除t描不不不不 通除t按通除t按通除t按通除t按不不不不 通除t4通除t4通除t4通除t4不不不不 通除t总通除t总通除t总通除t总不不不不 通除t思通除t思通除t思通除t思不不不不 通除t引通除t引通除t引通除t引不不不不 通除t布通除t布通除t布通除t布不不不不

CT32B0 CT16B1 CT16B0 GPIO I2C FLASH2 FLASH1 RAM ROM SYS 
 ⬅Ϟ㸼ৃⶹˈbit6 ᰃ䗮⫼Ā䕧ܹ䕧ߎষāᯊ䩳᥻ࠊԡˈᇍᇍᑨⱘԡݭ 0 ݇䯁

䆹ԡ᠔᥻ࠊⱘᯊ䩳ˈݭ 1ᓔਃǄ 
 
᭄ህᰃ↣ϾᎹ⿟䞠ߑ᭄ህ䛑䆆ᅠњǄᕜད⧚㾷৻ʽ䖭Ͼߑℸʽ䖭Ͼࠄ  main
᭄њǄ㗠Ϩᰃᖙ乏ⱘʽЎњՓ⫼ᮍ֓ˈ៥Ꮖ㒣ᡞ䖭Ͼߑⱘ߱ྟ࣪⦃ߎ᭄䞠䛑Ӯߑ

њࠄ᭄ᬒߑ NXPLPC11XX.C᭛ӊ䞠䴶ˈ೼Դݭⱘ mainߑ᭄䞠Ⳉ᥹䇗⫼ߑ᭄ৡ

ህৃҹњǄ 
 
Ѩǃ灭程硬系节T ᓩ㛮䕧ߎᯊ䩳⿟ᑣ䆒䅵不

/***********************************************/ 

㛑˖Փ㛑ࡳ᭄ߑ  */ CLKOUT 㛮䕧ߎ乥⥛             */ 

/*  ܹষখ᭄˖CLKOUT_DIV,े CLKOUT  /* 乥ؐˈ1~255ߚ

/*  䇈ᯢ˖    ℸߑ᭄ৃ⫼ᴹ⌟䆩ᯊ䩳ⳳᅲᗻ       */ 

/***********************************************/ 

void CLKOUT_EN(uint8 CLKOUT_DIV) 

{ 

 SYSCON->SYSAHBCLKCTRL |= (1<<16);          // Փ㛑 IOCONᯊ䩳 
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IOCON->PIO0_1=0XD1;                          //ᡞ P0.1㛮䆒㕂Ў CLKOUT ᓩ㛮 

SYSCON->SYSAHBCLKCTRL &= ~(1<<16);          // ⽕㛑 IOCONᯊ䩳 

 SYSCON->CLKOUTDIV   = CLKOUT_DIV;  //CLKOUT ᯊ䩳ؐЎ˄ 48/CLKOUT_DIV  ˅ MHz 

 SYSCON->CLKOUTCLKSEL= 0X00000003;    //CLKOUT ᯊ䩳⑤䗝ᢽЎЏᯊ䩳 

 SYSCON->CLKOUTUEN   =0X01; 

 SYSCON->CLKOUTUEN   =0X00; 

 SYSCON->CLKOUTUEN   =0X01; 

 while (!(SYSCON->CLKOUTUEN & 0x01));        //⹂ᅮᯊ䩳⑤᳈ᮄৢ৥ϟᠻ㸠 

} 

݁ǃ灭程硬系节T ᓩ㛮䕧ߎᯊ䩳⿟ᑣ䆺㾷不

 ㄀ϔᴵ䇁হˈᰃᡞ P0.1㛮䆒㕂Ў CLKOUT ᓩ㛮Ǆ˄ ⊼ᛣ˖PIO0_1ᆘᄬ఼ⱘ

bit6 ੠ bit7 ᰃֱ⬭ԡˈ䖭ϸϾֱ⬭ԡ咬䅸Ў 1ˈ㗠ϡᰃ 0ˈ៥Ӏϡ㽕䱣ᛣׂᬍֱ

⬭ԡⱘؐˈ᠔ҹݭⱘؐᰃ 0XD1ˈ㗠ϡᰃ 0X01Ǆ˅ ৢ䴶޴ᴵ䇁হ੠ PLL ᯊ䩳⑤᳈

ᮄ䖬᳝ MAIN ᯊ䩳⑤᳈ᮄ䛑ᰃϔḋⱘᔶᓣˈ䖭䞠гህϡୄ஺њˈা㽕Դⳟពњ

Ϟ䴶ⱘ SysCLK_config()ߑ᭄ⱘ⿟ᑣ䆺㾷ˈ䖭䞠㚃ᅮህ≵᳝䯂乬њǄ䖬᳝ϔϾ䳔

㽕⊼ᛣⱘഄᮍህᰃ೼ᇍᓩ㛮ⱘ໡⫼ࡳ㛑䖯㸠䜡㕂ⱘ䆱ˈгህᰃ㽕Փ⫼ IOCONᆘ

ᄬ఼ⱘ䆱ˈ䳔㽕ܜ೼ SYSAHBCLKCTRLᆘᄬ఼䞠䴶ᡞ IOCONⱘᯊ䩳ᠧᓔˈ৺߭䜡

㕂ᇚϡ䍋԰⫼Ǆᔧ䜡㕂ᅠҹৢˈЎњ㡖㛑ⳕ⬉ˈህᡞ IOCONⱘᯊ䩳݇䯁Ǆᔧ✊ˈ

བᵰԴϡ೼Тࡳ㗫ⱘ䆱ˈϡ݇гৃҹʽ 
 
ϗǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ不

 
ᣝ✻ǉMINI LPC1114⿟ᑣϟ䕑䇈ᯢǊⱘᮍ⊩ˈᡞℸゴᇍᑨⱘ⿟ᑣ HEX ᭛ӊ

ϟ䕑ࠄᄺдᵓϞǄौ៪ϡौ⎆᱊ᰒ⼎఼䛑ৃҹǄ 
ℸᯊ೼CLKOUTᓩ㛮ϞᇚӮ᳝1MHzⱘ㛝ކ乥⥛䕧ߎǄCLKOUTᓩ㛮ेP0.1

㛮Ǆ೼ᓔথᵓⱘ㚠䴶Ꮖ㒣ᯢ⹂㸼ᯢњ↣Ͼᓩ㛮ⱘৡᄫ Դ̍ৃҹᕜᖿⱘᡒ䖭Ͼ᳝ᷛ

P0.1ⱘᓩ㛮Ǆ೼ SWD䇗䆩᥹ষϞˈ᳝ϔϾ᳝ᷛ GND ⱘഄᮍˈԴৃҹᡞ⼎⊶఼

ⱘ᥶༈ഄ᥹ࠄ䖭Ͼഄᮍˈ✊ৢᡞ᥶༈ᣛ䩜᥹ࠄ P0.1㛮Ϟˈℸᯊ㾖ᆳ⼎⊶఼ˈᇚ

Ӯ᳝ 1MHz ⱘ㛝ކ⊶ᔶߎ⦄ˈ⬅Ѣ䖭Ͼ乥⥛ⱘḍ⑤ᰃ᱊ᤃˈ᠔ҹ⊶ᔶӮᕜᷛޚǄ

೼៥ⱘ⼎⊶఼Ϟˈ⼎⊶఼Ϟᰒ⼎ⱘ乥⥛Ў 1.00MHz̍ བᵰԴⱘϡᰃ 1.00̍ 㗠ᰃ೼

1.00䰘䖥ⱘ䆱ˈ䙷䇈ᯢԴⱘ⼎⊶఼䳔㽕᷵ޚњǄ᱊ᤃⱘ乥⥛ᰃ䴲ᐌᷛޚⱘˈ䖭ህ

ᰃЎҔМӮ᳝ 11.0592䖭ϾؐǄ 
˄⊼ᛣ˖೼⌟䆩乥⥛ⱘᯊ׭ˈ㽕䰆ℶᓔথᵓ㒓䏃ⷁ䏃ˈ㱑✊ᓔথᵓϞⱘ⬉⑤

੠ഄ䛑᥹ֱ᳝䰽ϱ˅ 
 
SysCLK_config();ߑ᭄ϔ㠀ϡ⫼ׂᬍˈ೼Դ↣ݭϔϾ LPC1114乍ⳂПࠡˈ䆄ᕫ೼

mainߑ᭄ⱘϔᓔྟህ䇗⫼䖭হ䆱Ǆᠻ㸠ᅠ䖭হ䆱ৢˈᎹ԰Џ乥ᇚӮᰃ 48MHzǄ 
 
CLKOUT_EN(div);ߑ᭄⫼ᴹ೼ CLKOUT ᓩ㛮Ϟ䕧ߎᯊ䩳ˈϔ㠀াᰃ⌟䆩ⱘᯊ׭

⫼ˈ៪㗙ᰃ㒭݊Ҫ㢃⠛ᦤկᯊ䩳ⱘᯊ׭⫼Ǆ೼䆩偠⿟ᑣЁˈপњ div ⱘؐЎ 48̍
᠔ҹ䕧ߎⱘᯊ䩳Ӯᰃ 48/48=1MHzǄབᵰԴⱘ⼎⊶఼ৃҹ⌟䞣 48MHz ⱘ乥⥛ˈ

ᡞ div Ўݭ 1гৃҹǄ 
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㄀Ѡ㄀Ѡ㄀Ѡ㄀Ѡゴゴゴゴ不不不不ᣝ䬂䕧ܹϢ偅ࡼᣝ䬂䕧ܹϢ偅ࡼᣝ䬂䕧ܹϢ偅ࡼᣝ䬂䕧ܹϢ偅ࡼ 程狗D程狗D程狗D程狗D不不不不

 
ᄺᅠ䖭ϔゴˈԴᇚӮᄺ᳔ࠄ෎ᴀⱘऩ⠛ᴎ䕧ܹϢ䕧ࡳߎ㛑ǄᄺӮњ䖭ѯˈህ

ৃҹ偅ࡼ⎆᱊ᰒ⼎఼њǄ 
 
ϔǃ⹀ӊ䖲᥹不

Ѡǃ用P看系 ᥻ࠊᆘᄬ఼不

ϝǃ程狗D ᕾ⦃҂♁⿟ᑣ䆒䅵不

ಯǃ程狗D ᕾ⦃҂♁⿟ᑣ䆺㾷不

Ѩǃᣝ䬂᥻ࠊ 程狗D ҂♁⿟ᑣ䆒䅵不

݁ǃᣝ䬂᥻ࠊ 程狗D ҂♁⿟ᑣ䆺㾷不

ϗǃ⫼Ёᮁᮍᓣᅲ⦄ᣝ䬂᥻ࠊ 程狗D ҂♁⿟ᑣ䆒䅵不

ܿǃ⫼Ёᮁᮍᓣᅲ⦄ᣝ䬂᥻ࠊ 程狗D ҂♁⿟ᑣ䆺㾷不

бǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ不

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
不
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ϔǃ⹀ӊ䖲᥹不

೼ MINI LPC1114 V1.6ᓔথᵓϞᇍᑨⱘᣝ䬂䖲᥹ᮍᓣᰃ˖ 
 

KEY1------P1.0 
KEY2------P1.1 
LED1------P1.9 
LED2------P1.10 
 
Ѡǃ用P看系 ᥻ࠊᆘᄬ఼不

 
 LPC1114ⱘᓩ㛮੠᱂䗮ⱘ 51ऩ⠛ᴎⱘᓩ㛮᳝ϔϾऎ߿ˈህᰃ LPC1114ⱘᓩ

㛮ࠄᑩᰃ԰Ў䕧ߎ䖬ᰃ䕧ܹᓩ㛮ᰃ䳔㽕⫼ᆘᄬ఼䜡㕂ⱘ г̍ህᰃ䇈 ೼̍ৠϔᯊ䯈ˈ

া㛑԰Ў䕧ܹᓩ㛮៪㗙ᰃ䕧ߎᓩ㛮Ǆ㗠᱂䗮ⱘ 51ऩ⠛ᴎᰃϡ䳔㽕䆒㕂ᓩ㛮ᰃ԰

Ў䕧ܹࡳ㛑䖬ᰃ䕧ࡳߎ㛑Ǆ 
ᔧ LPC1114䳔㽕㾖ᆳ㞾Ꮕⱘᶤϔḍ㛮⬉ᑇᯊ ᖙ̍乏ܜᡞᇍᑨⱘ㛮䆒㕂Ў䕧ܹ

῵ᓣˈᠡ㛑䇏ᓩ㛮⬉ᑇǄᔧ⫼ᶤϔḍᓩ㛮偅ࡼ໪䚼఼ӊᯊˈᖙ乏䆒㕂Ў䕧ߎˈᠡ

ৃҹ᥻ࠊᅗⱘ催ԢǄ䖭ᰃ᠔᳝催㑻ऩ⠛ᴎ޴Т䛑݋໛ⱘࡳ㛑ǄҢ䖭ϔ⚍ᴹⳟˈ⹂

ᅲᰃ↨᱂䗮 51ऩ⠛ᴎ໡ᴖњˈϡ䖛ˈ໡ᴖгӮᏺᴹӬ⚍ˈ䙷ህᰃ♉⌏Ǆ 
೼㋏㒳ϔϞ⬉ˈ咬䅸ᚙމϟᓩ㛮ᰃ԰Ў䕧ܹᓩ㛮ⱘǄ೼᥻ࠊ 51 ऩ⠛ᴎⱘᓩ

㛮催Ԣᯊˈᰃ䖭ḋݭⱘ˖ 
P3.2 = 1; 

೼᥻ࠊ LPC1114ⱘᓩ㛮催Ԣ⬉ᑇᯊˈৃϡᰃ㒭 PIO3_2ݭ 0 ៪ 1ˈ಴Ў PIO3_2
ᰃ P3.2㛮ⱘĀࡳ㛑䜡ࠊᆘᄬ఼ā̍ LPC1114᳝ ϧ⫼ᴹ᥻ࠊᓩ㛮⬉ᑇ催Ԣⱘᆘᄬ఼

ᰃ DATAǄᔧ԰Ў䕧ܹᓩ㛮ᯊˈ䇏䖭Ͼᆘᄬ఼ৃҹⶹ䘧ᓩ㛮Ϟⱘ⬉ᑇˈᔧ԰Ў䕧

 ᓩ㛮ⱘ⬉ᑇ催ԢǄࠊ䖭Ͼᆘᄬ఼ৃҹ᥻ݭˈᓩ㛮ᯊߎ
՟བ˖ᔧ䳔㽕 P3.2㛮԰Ў䕧ߎᓩ㛮ᯊˈݭܜᆘᄬ఼ PIO3_2̍ ᡞ 43㛮䆒㕂Ў

P3.2㛮˖ 
IOCON->PIO3_2  &= ~0X07; 

ᡞݡ P3.2㛮䆒㕂Ў䕧ߎᓩ㛮˖ 
GPIO3->DIR |= 0X01; 

䅽 P3.2㛮䕧ߎ催⬉ᑇ˖ 
GPIO3->DATA |=  (1<<2); 

 ᇍ↨ϔϟϞ䴶 LPC1114䅽 P3.2㛮䕧ߎ催⬉ᑇ੠ 51 ऩ⠛ᴎ䕧ߎ催⬉ᑇˈ51
ऩ⠛ᴎা⫼њϔᴵ䇁হˈLPC1114⫼њ 3ᴵ䇁হǄ˄ ⳟԐ໡ᴖˈ݊ᅲ♉⌏ʽ˅  

Ϟ䴶ߎ⦄њ乱 3Ͼᆘᄬ఼˖(ϟ䴶ⱘⱘ x ҷ㸼᭄ᄫ) 
 
 

IOCON->PIOx_x 
GPIOx->DIR 

GPIOx->DATA 
IOCON->PIOx_xᰃĀᓩ㛮䜡㕂ᆘᄬ఼āǄLPC1114ⱘ↣ḍᓩ㛮䛑ৃҹ໡⫼Ў

ད޴Ͼࡳ㛑Ǆ䖭Ͼᆘᄬ఼ህᰃ⫼ᴹ䗝ᢽᓩ㛮݋ԧ໡⫼ાϾࡳ㛑ⱘǄ咬䅸ᚙމϟˈ

ᓩ㛮䛑咬䅸Ў䗮⫼䕧ߎ䕧ܹᓩ㛮Ǆ˄ ՟໪˖PIN3咬䅸ᚙމϟϡᰃ P0.0̍ 㗠ᰃ RESET˅  
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 GPIOx->DIR ᰃᔧᓩ㛮԰Ў䗮⫼䕧ܹ䕧ߎষᯊˈ䆹ᓩ㛮԰Ў䕧ܹ㛮䖬ᰃ䕧ߎ

㛮Ǆ˄ DIR ⱘ㣅᭛ܼ⿄ህᰃĀᮍ৥āⱘᛣᗱ˖directionǄ˅ ᇍ䆹ᆘᄬ఼ݭ 0 ԰Ў䕧ܹᓩ㛮ˈݭ 1
԰Ў䕧ߎᓩ㛮Ǆ咬䅸ᚙމϟˈ䆹ᆘᄬ఼ؐЎ 0ˈ԰Ў䕧ܹᓩ㛮Ǆ 
 GPIO->DATAᰃĀ᭄᥂ᆘᄬ఼āǄৃҹ᥻ࠊᓩ㛮ⱘ⬉ᑇ催Ԣˈࠡ䴶Ꮖ㒣䆆䖛Ǆ 
 
ϝǃ程狗D ᕾ⦃҂♁⿟ᑣ䆒䅵不

 
 ᄺӮњ䖭ϝϾᆘᄬ఼ˈህৃҹ᥻ࠊ LED ⱘ҂♁њǄ⬅ᓔথᵓϞⱘॳ⧚೒ৃ

ⶹˈᓩ㛮Ϟ䕧ߎԢ⬉ᑇˈLED ҂ˈᓩ㛮Ϟ䕧ߎ催⬉ᑇˈLED ♁Ǆ݋ԧᅲ⦄ⱘ⿟

ᑣབϟ˖ 
int main(void) 

{ 

 SysCLK_config(); 

    // Փ㛑 GPIOᯊ䩳 

 SYSCON->SYSAHBCLKCTRL |= (1<<6); 

 // ᡞ P1.9੠ P1.10ᓩ㛮䆒㕂Ў䕧ߎ 

 GPIO1->DIR |= (1<<9); 

 GPIO1->DIR |= (1<<10); 

 

 while(1) 

 { 

   //݇ LED1  LED2 

   GPIO1->DATA |= (1<<9); 

  GPIO1->DATA |= (1<<10);  

  delay_ms(1000); 

  //ᓔ LED1  LED2 

  GPIO1->DATA &= ~(1<<9); 

  GPIO1->DATA &= ~(1<<10); 

  delay_ms(1000); 

 }      

} 

 
ಯǃ程狗D ᕾ⦃҂♁⿟ᑣ䆺㾷˖不

 Џߑ᭄㄀ϔᴵ䇁হᰃᓩ⫼њϔϾߑ᭄ ᯊ̟䩳䜡㕂ߑ᭄Ǆ䖭Ͼߑ᭄೼ǉ㄀ϔゴǊ

Ꮖ㒣خњ䆺㒚ⱘҟ㒡 ᅗ̍ⱘࡳ㛑ህᰃᡞ໪䚼 12M ᱊ᤃס乥 ˈ԰Ў㋏㒳ᯊ䩳ৢס4

Փᕫ LPC1114Ꮉ԰೼ 48MHzЏ乥ϟǄ 
 ㄀Ѡᴵ䇁হ⍝ঞⱘᆘᄬ఼ S̟YSAHBCLKCTRLǄ䖭Ͼᆘᄬ఼ⱘৡᄫিخĀ㋏

㒳໪ೈᯊ䩳䜡㕂ᆘᄬ఼āǄ೼ϞϔゴᏆ㒣䆆䖛њˈᅗㅵ⧚ⴔ LPC1114޴Т᠔᳝ⱘ

⣀ゟ῵ഫⱘᯊ䩳ᓔਃϢ݇䯁Ǆᆘᄬ఼ᦣ䗄㾕ϟ㸼˖ 
通除t引有~总引通除t引有~总引通除t引有~总引通除t引有~总引不不不不 通除t引明通除t引明通除t引明通除t引明不不不不 通除t引操通除t引操通除t引操通除t引操不不不不 通除t引描通除t引描通除t引描通除t引描不不不不 通除t引按通除t引按通除t引按通除t引按不不不不 通除t引4通除t引4通除t引4通除t引4不不不不 通除t引总通除t引总通除t引总通除t引总不不不不 通除t引思通除t引思通除t引思通除t引思不不不不 通除t引引通除t引引通除t引引通除t引引不不不不 通除t引布通除t引布通除t引布通除t引布不不不不

ֱ⬭ SSP1 ֱ⬭ IOCON WDT ֱ⬭ ADC UART SSP0 CT32B1 
通除t有通除t有通除t有通除t有不不不不 通除t明通除t明通除t明通除t明不不不不 通除t操通除t操通除t操通除t操不不不不 通除t描通除t描通除t描通除t描不不不不 通除t按通除t按通除t按通除t按不不不不 通除t4通除t4通除t4通除t4不不不不 通除t总通除t总通除t总通除t总不不不不 通除t思通除t思通除t思通除t思不不不不 通除t引通除t引通除t引通除t引不不不不 通除t布通除t布通除t布通除t布不不不不

CT32B0 CT16B1 CT16B0 GPIO I2C FLASH2 FLASH1 RAM ROM SYS 
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 ⬅Ϟ㸼ৃⶹ b̍it16ᰃĀᓩ㛮䜡ࠊᯊ䩳ā᥻ࠊԡˈᇍᇍᑨⱘԡݭ 0݇䯁䆹ԡ᠔

᥻ࠊⱘᯊ䩳 ݭ̍ 1ᓔਃǄᔧ៥Ӏ䳔㽕䜡㕂ᓩ㛮ⱘ໡⫼ࡳ㛑ᯊ 䳔̍㽕ܜᓔਃ IOCON
ᯊ䩳ˈݡ໡⫼ᓩ㛮Ǆ՟˖ 

// Փ㛑 IOCONᯊ䩳(bit16) 

 SYSCON->SYSAHBCLKCTRL |= (1<<16); 

 // ᡞ LPC1114ⱘ PIN3 ໡⫼Ў P0.0 

 IOCON->PIO0_0 &= ~0x07;   // ℸ䇁হⱘ԰⫼ᰃܜᡞԢ 3 ԡ䛑ᬍ៤ 0 

 IOCON->PIO0_0 |= 0x02;  // 䗝ᢽࡳ㛑 PIO0_0 

  
 ೼ᴀ⿟ᑣЁˈ䳔㽕ᇚᓩ㛮䆒㕂៤䕧ߎˈ⚍҂ LEDˈ᠔ҹ䳔㽕ܜᓔਃ GPIOᯊ

䩳ˈϡ䖛ˈLPC1114㋏㒳咬䅸 GPIOᯊ䩳ᰃᓔਃⱘˈϡ㽕䖭ᴵ䇁হгৃҹǄ಴Ў

PIO1_10੠ PIO1_9ϸϾᓩ㛮咬䅸Ў GPIOᓩ㛮 ᠔̍ҹ䖭䞠ⳕ⬹њ䜡㕂 IOCONⱘ

䇁হǄབᵰ䖭ḍᓩ㛮೼Пࠡ໡⫼њ៤њ݊ᅗࡳ㛑ˈህ䳔㽕ᡞⳕ⬹ⱘ䇁হࡴϞˈབ

ϟ˖ 
// ᡞ LPC1114ⱘ PIN17໡⫼Ў P1.9 

 IOCON->PIO1_9 &= ~0x07;    

// ᡞ LPC1114ⱘ PIN30໡⫼Ў P1.10 

 IOCON->PIO1_10 &= ~0x07;   

  
 ㄀ϝᴵ䇁হ੠㄀ಯᴵ䇁হ⫼ࠄњᆘᄬ఼ DIRˈݭ 0䆒㕂Ў䕧ܹˈݭ 1䆒㕂Ў

䕧ߎǄ 
᥹ϟᴹህᰃݡ  whileᕾ⦃ˈᅗⱘࡳ㛑ህᰃ䅽 LED1੠ LED2҂ϔ⾦ˈ♁ϔ⾦ˈ

ᣕ㓁ᠻ㸠Ǆ 
 DATA ᆘᄬ఼ࠡ䴶гᏆ㒣䆆ࠄњˈݭ 1ᢝ催ˈݭ 0ᢝԢǄ 
 
䆹⿟ᑣህ䆆ᅠњʽ 
 
Ϟ䴶⫼ࠄⱘᓊᯊߑ᭄ৃҹ೼ᄺᅠϟϔゴ SysTickৢˈ⫼ SysTickᅲ⦄Ǆ 
 
Ѩǃᣝ䬂᥻ࠊ 程狗D ҂♁⿟ᑣ䆒䅵不

 
 ೼ᣝ䬂≵᳝ᣝϟПࠡˈᇍᑨᓩ㛮㹿໪䚼Ϟᢝ⬉䰏ᢝ催ˈᣝϟᣝ䬂ҹৢˈᇍᑨ

ᓩ㛮㹿ᢝԢǄ᥹ϟᴹˈ៥ӀݭϔϾ⿟ᑣˈᔧᣝϟ KEY1 䬂ˈ⚍҂ LED1ˈᬒᓔ

KEY1ˈLED1❘♁˗ᔧᣝϟ KEY2 䬂ˈ⚍҂ LED2ˈᬒᓔ KEY2ˈLED2❘♁Ǆ 
 
⿟ᑣབϟ˖ 
 
int main(void) 

{ 

 SysCLK_config();  // ᯊ䩳䜡㕂 

 

 SYSCON->SYSAHBCLKCTRL |= (1<<16); //Փ㛑 IOCONᯊ䩳(bit16) 

 IOCON->PIO1_0 = 0XD1; //ᡞ PIN33䆒㕂Ў P1.0㛮 
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 IOCON->PIO1_1 = 0XD1; //ᡞ PIN34䆒㕂Ў P1.1㛮 

 SYSCON->SYSAHBCLKCTRL &= ~(1<<16);//⽕㛑 IOCONᯊ䩳(bit16)˄ ᓩ㛮䜡㕂ᅠ៤

ৢ݇䯁䆹ᯊ䩳㡖㛑˅ 

 

 //ᡞ P1.0੠ P1.1䆒㕂Ў䕧ܹ 

 GPIO1->DIR &= ~(1<<0); 

 GPIO1->DIR &= ~(1<<1);  

 //ᡞ P1.9੠ P1.10ᓩ㛮䆒㕂Ў䕧ߎ 

 GPIO1->DIR |= (1<<9); 

 GPIO1->DIR |= (1<<10); 

 //݇ LED1  LED2 

  GPIO1->DATA |= (1<<9); 

 GPIO1->DATA |= (1<<10);  

 

 

 

 while(1) 

 { 

  if((GPIO1->DATA&(1<<0))!=(1<<0))   // བᵰᰃ KEY1 㹿ᣝϟ 

  { 

   GPIO1->DATA &= ~(1<<9);     // ᓔ LED1 

   while((GPIO1->DATA&(1<<0))!=(1<<0));  // ㄝᕙᣝ䬂䞞ᬒ 

   GPIO1->DATA |= (1<<9);     // ݇ LED1 

  } 

  else if((GPIO1->DATA&(1<<1))!=(1<<1))  // བᵰᰃ KEY2 㹿ᣝϟ 

  { 

   GPIO1->DATA &= ~(1<<10);    // ᓔ LED2 

   while((GPIO1->DATA&(1<<1))!=(1<<1));  // ㄝᕙᣝ䬂䞞ᬒ 

   GPIO1->DATA |= (1<<10);     // ݇ LED2 

  } 

 } 

} 

 
݁ǃᣝ䬂᥻ࠊ 程狗D ҂♁⿟ᑣ䆺㾷˖不

  
⿟ᑣⱘད໮䇁হࠡ䴶Ꮖ㒣䆆䖛њǄⳟ㄀ 3੠㄀ 4ᴵ䇁হˈࡳ㛑ᰃᡞ PIN33੠

PIN34䆒㕂Ў P1.0੠ P1.1㛮ˈⳟ᭄᥂᠟ݠ PIO1_0ᆘᄬ఼੠ PIO1_1ᆘᄬ఼ⱘ໡

ԡؐৃҹⶹ䘧ˈ䖭ϸϾᓩ㛮೼咬䅸ᚙމϟˈᑊϡᰃ GPIOᓩ㛮ˈ᠔ҹ䳔㽕䆒㕂ϔ

ϟǄ 
 whileᕾ⦃ᰃ೼ϡᮁẔ⌟ᣝ䬂ⱘ⢊ᗕǄ 
 while ᕾ⦃ⱘ㄀ 1 ᴵ䇁হᰃ䇏প P1ষⱘؐˈ䇏প䆹ᆘᄬ఼ˈᇚ䇏পࠄ P1ষ
㹿䆒㕂Ў䕧ܹᓩ㛮ⱘᓩ㛮Ϟ⬉ᑇؐˈ݊ᅗ԰Ў䕧ߎⱘؐᇍᑨⱘԡؐ᮴ᬜǄP1 ষ

Ϟা᳝ P1.0੠ P1.1㛮㹿䆒㕂៤њ䕧ܹᓩ㛮 ᠔̍ҹ䇏ࠄⱘؐা᳝ bit0੠ bit1᳝ᬜˈ
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݊ᅗԡ᮴ᬜǄ៥Ӏг≵ᖙ㽕ⳟ݊ᅗԡⱘؐˈা䳔㽕ⳟ bit0੠ bit1ⱘؐህৃҹњǄ

㄀ϔϾ if ᴵӊᔧЁⱘ䇁হᰃ೼߸ᮁ bit0 ⱘؐˈ㄀ 2 Ͼ if ᴵӊᔧЁⱘ䇁হᰃ೼߸

ᮁ bit1ⱘؐǄᔧ bit0ⱘؐЎ 1ˈ㸼⼎ KEY1 ≵᳝㹿ᣝϟˈᔧ bit0ⱘؐЎ 0ˈ㸼⼎

KEY1 㹿ᣝϟǄᔧ bit1 ⱘؐЎ 1ˈ㸼⼎ KEY2 ≵᳝㹿ᣝϟˈᔧ bit1 ⱘؐЎ 0ˈ㸼

⼎ KEY2 㹿ᣝϟǄݭ䖭ϸᴵ if 䇁হⱘᯊ׭ˈᵕᆍᯧ⢃ⱘϔϾ䫭䇃ˈህᰃ䖤ㅫヺ

Ӭܜ㑻ᓩ䍋ⱘ䫭䇃Ǆ᠔ҹЎњ⢃䖭⾡Ԣ㑻䫭䇃ˈሑ䞣ᡞ㛑ࡴᣀোⱘഄᮍᣀ䍋ᴹǄ 
 
ϗǃ⫼Ёᮁᮍᓣᅲ⦄ᣝ䬂᥻ࠊ 程狗D ҂♁⿟ᑣ䆒䅵不

/*******************************************/ 
 /*            ᭄ߑࡵ᭄ৡ⿄˖GPIO1Ёᮁ᳡ߑ */
/*******************************************/ 
void PIOINT1_IRQHandler(void) 
{  
 if((GPIO1->MIS&0x001)==0x001)    // Ẕ⌟ᰃϡᰃ P1.0ᓩ㛮ѻ⫳ⱘЁᮁ 
 { 
  GPIO1->DATA &= ~(1<<9);     // ᓔ LED1 
  while((GPIO1->DATA&(1<<0))!=(1<<0));  // ㄝᕙᣝ䬂䞞ᬒ 
  GPIO1->DATA |= (1<<9);     // ݇ LED1 
 } 
 else if((GPIO1->MIS&0x002)==0x002) // Ẕ⌟ᰃϡᰃ P1.1ᓩ㛮ѻ⫳ⱘЁᮁ 
 { 
  GPIO1->DATA &= ~(1<<10);    // ᓔ LED2 
  while((GPIO1->DATA&(1<<1))!=(1<<1));  // ㄝᕙᣝ䬂䞞ᬒ 
  GPIO1->DATA |= (1<<10);     // ݇ LED2 
 } 
 GPIO1->IC = 0x3FF;  // ⏙䰸 GPIO1ϞⱘЁᮁ 
} 
 
/* Џߑ᭄ */ 
int main(void) 
{  
  
 SysCLK_config(); // ᯊ䩳䜡㕂 
  
 SYSCON->SYSAHBCLKCTRL |= (1<<16); // Փ㛑 IOCONᯊ䩳(bit16) 
 IOCON->PIO1_0 = 0XD1; //ᡞ PIN33䆒㕂Ў P1.0㛮 
 IOCON->PIO1_1 = 0XD1; //ᡞ PIN34䆒㕂Ў P1.1㛮 
 SYSCON->SYSAHBCLKCTRL &= ~(1<<16); // ⽕㛑 IOCONᯊ䩳(bit16) 
 
 //ᡞ P1.0੠ P1.1䆒㕂Ў䕧ܹ 
 GPIO1->DIR &= ~(1<<0); 
 GPIO1->DIR &= ~(1<<1); 
 //ᡞ P1.9੠ P1.10ᓩ㛮䆒㕂Ў䕧ߎ 
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 GPIO1->DIR |= (1<<9); 
 GPIO1->DIR |= (1<<10); 
 //݇ LED1  LED2 
  GPIO1->DATA |= (1<<9); 
 GPIO1->DATA |= (1<<10);  
  
 GPIO1->IS &= ~(1<<0); //䗝ᢽ P1.0Ў䖍⊓㾺থ 
 GPIO1->IEV &= ~(1<<0);//䗝ᢽ P1.0Ўϟ䰡⊓㾺থ  
 GPIO1->IE |= (1<<0);  //䆒㕂 P1.0Ёᮁϡ㹿ሣ㬑 
 
 GPIO1->IS &= ~(1<<1); //䗝ᢽ P1.1Ў䖍⊓㾺থ 
 GPIO1->IEV &= ~(1<<1);//䗝ᢽ P1.1Ўϟ䰡⊓㾺থ 
 GPIO1->IE |= (1<<1);  //䆒㕂 P1.1Ёᮁϡ㹿ሣ㬑 
 NVIC_EnableIRQ(EINT1_IRQn); // Փ㛑 GPIO1Ёᮁ 
  
 while(1) 
 { 
  ; 
 } 
} 
 
ܿǃ⫼Ёᮁᮍᓣᅲ⦄ᣝ䬂᥻ࠊ 程狗D ҂♁⿟ᑣ䆺㾷不

 
Ϟ䴶᳝ϸϾߑ᭄ ㄀̍ϔϾᰃ GPIO1Ёᮁ᳡ߑࡵ᭄Ǆ㄀ѠϾᰃЏߑ᭄ǄЏߑ᭄

ⱘ䜡㕂੠ࠡ䴶䆆ࠄᶹ䆶ᮍᓣЏߑ᭄޴Т≵᳝ऎ߿Ǆাᰃ໮њ޴ᴵᇍ GPIOЁᮁ᥻

 ˖ⱘ䇁হˈ䖬໮њϔহᓔਃЁᮁⱘ䇁হؐݭᆘᄬ఼ࠊ
NVIC_EnableIRQ(EINT1_IRQn); // Փ㛑 GPIO1Ёᮁ 

 
䖭ᴵ䇁হᰃ䇗⫼њϔϾߑ᭄ˈ䖭Ͼߑ᭄ᰃᓔਃЁᮁߑ᭄Ǆᅗⱘܹষখ᭄އᅮ

њᓔਃҔМЁᮁǄ㽕ℷ⹂ܹݭᇍᑨⱘܹষখ᭄ˈ䳔㽕䖯ܹ NXPLPC11XX.H᭛ӊ

ᡒࠄЁᮁোᅮН㒧ᵘԧˈᡒࠄᇍᑨⱘৡ⿄Ǆ䖭䞠ˈ៥Ӏ䳔㽕໘⧚ P1.0੠ P1.1ᓩ
㛮ϞⱘЁᮁǄP1.0੠ P1.1ᰃ LPC1114ⱘ GPIO1ষˈ᠔ҹ䳔㽕ᓔਃ GPIO1ⱘЁ

ᮁˈᶹЁᮁোৢˈᕫࠄ䖭ϾؐЎ EINT1_IRQnǄᠻ㸠ᅠ䖭Ͼߑ᭄ҹৢˈ᠔᳝থ⫳

೼ GPIO1ϞⱘЁᮁ䛑Ӯ㹿Ẕ⌟ࠄǄ 
೼⿟ᑣЁˈߎ⦄њ 3Ͼᮄⱘᆘᄬ఼Ǆ 
GPIO1->IE\GPIO1->IEV\GPIO1->IS. 

䖭ϝϾᆘᄬ఼ⱘৡ⿄߿ߚᰃ˖ 
GPIOx->IS   Ёᮁᛳᑨᆘᄬ఼ 
GPIOx->IE   Ёᮁሣ㬑ᆘᄬ఼ 
GPIOx->IEV  Ёᮁџӊᆘᄬ఼ 
 
ⳟ䖭ৡ⿄ˈѥ䞠䳒䞠ⱘˈ䖬ᰃ䆆ⱘㅔऩѯ৻ʽ 
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GPIOx->IS  䆒㕂䖍⊓㾺থ䖬ᰃ⬉ᑇ㾺থЁᮁⱘᆘᄬ఼ 
GPIOx->IEV 䆒㕂Ԣ⬉ᑇ㾺থ䖬ᰃ催⬉ᑇ㾺থⱘᆘᄬ఼៪㗙ᰃ䆒㕂ϟ䰡⊓㾺থ

䖬ᰃϞछ⊓㾺থ៪㗙ᰃঠ䖍⊓㾺থⱘᆘᄬ఼ 
GPIOx->IE  䋳䋷ᓔਃ੠ሣ㬑ᇍᑨᓩ㛮Ёᮁⱘᆘᄬ఼ 
 
 
ԧ݋ bit ԡᇍᑨⱘ᥻ࠊখ᭄ˈৃҹⳟ᭄᥂᠟ݠǄ 
 
њϸϾᆘᄬ఼ˈGPIOx->MIS੠⦃ߎ᭄ˈজߑࡵⳟЁᮁ᳡ݡ GPIOx->IC 
䖭ϸϾᆘᄬ఼ⱘৡ⿄߿ߚЎ˖ 
GPIOx->MIS    Ёᮁ⢊ᗕᆘᄬ఼˄ৃҹ⫼ᴹ㾖ᆳᰃાϾᓩ㛮ϞᓩথⱘЁᮁ˅ 
GPIOx->IC  Ёᮁ⏙䰸ᆘᄬ఼˄⫼ᴹ೼Ёᮁথ⫳ҹৢˈᡞᇍᑨⱘԡ⏙䰸˅ 
           ⊼ᛣ˖⫼ᴹ⏙䰸䖍⊓㾺থᓩ䍋ⱘЁᮁ 
 
Ϟ䴶䆆ࠄⱘᆘᄬ఼ϔ㠀䛑ᰃࠡ 12ԡ᥻ࠊⴔᇍᑨ GPIOⱘᇍᑨᓩ㛮Ǆ 
 
бǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ不

 
ᣝ✻ǉMINI LPC1114⿟ᑣϟ䕑䇈ᯢǊⱘᮍ⊩ˈᡞℸゴᇍᑨⱘ⿟ᑣ HEX ᭛ӊ

ϟ䕑ࠄᄺдᵓϞǄौ៪ϡौ⎆᱊ᰒ⼎఼䛑ৃҹǄ 
Āᶹ䆶ᮍᓣā੠ĀЁᮁᮍᓣāⱘᬜᵰϔ῵ϔḋˈ䛑ᰃᣝϟ KEY1 䬂ৢ L̍ED1

҂ˈᣝϟ KEY2 䬂ҹৢˈLED2҂Ǆᣝ䬂ϔⳈᣝⴔˈ♃ϔⳈ҂ⴔˈᬒᓔᣝ䬂ৢˈ

♃♁Ǆ 
೼ϡՓ⫼ӓⳳ఼ⱘᚙމϟˈᣝ䬂੠ LED ᰒᕫ䴲ᐌ᳝⫼ˈᅗৃҹ㹿⫼ᴹ䇗䆩

⿟ᑣǄ៥ৢ䴶ݭⱘད໮⿟ᑣˈ䛑ᰃ⫼ LED ҂♁ᣛ⼎䇗䆩៤ࡳⱘˈᐂњ៥ᕜ໻ᖭǄ 
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㄀ϝゴ㄀ϝゴ㄀ϝゴ㄀ϝゴ不不不不㋏㒳㋏㒳㋏㒳㋏㒳ᅮᯊ఼ᅮᯊ఼ᅮᯊ఼ᅮᯊ఼ 脚ysT除部k脚ysT除部k脚ysT除部k脚ysT除部k不不不不

 
ϔǃ㋏㒳ᅮᯊ఼ 脚ysT除部k ㅔҟ不

Ѡǃ⿟ᑣ䆒䅵不

ϝǃ⿟ᑣ䆺㾷 
ಯǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ不
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ϔǃ㋏㒳ᅮᯊ఼ 脚ysT除部k ㅔҟ不

 
ᓊᯊߑ᭄೼ӫ໮ߑ᭄䛑ᑨ⫼कߚᑓ⊯Ǆ៥Ӏ᳔ㅔऩⱘᓊᯊߑ᭄ህᰃՓ⫼ for

ᕾ⦃៪㗙ᰃ whileᕾ⦃ߑ᭄ˈԚᰃ䖭ḋⱘߑ᭄᳝ϔϾ㔎⚍ህᰃˈ೼ϡৠऩ⠛ᴎ੠

ऩ⠛ᴎᎹ԰೼ϡৠ乥⥛ϟ 䖭̍ḋⱘߑ᭄ᕜ䲒㊒⹂ᅮᯊǄ䞛⫼ᅮᯊ఼ᅮᯊৃҹ㊒⹂ˈ

Ԛᔧᅗ԰Ўᓊᯊߑ᭄⫼ⱘᯊ׭ህᕜ䲒خݡᅗ⫼њˈᇍѢ䌘⑤᳝䰤ⱘऩ⠛ᴎᴹ䇈ˈ

៥ӀᘏᰃϡᏠᳯ⌾䌍ᅮᯊ఼Ǆ೼ ARM ㋏Ḍⱘ໘⧚఼ᔧЁˈ෎ᴀϞ䛑䜡᳝ϔϾݙ

㒳ᅮᯊ఼˄SysTick˅ ˈ䖭Ͼᅮᯊ఼ϡৠѢϔ㠀ⱘᅮᯊ఼ˈ䖭Ͼᅮᯊ఼Џ㽕ᰃЎ᪡

԰㋏㒳᳡ࡵⱘˈϔ㠀Ā᪡԰㋏㒳āⱘ㋏㒳ᅮᯊ఼䛑ᰃ 10msЁᮁϔ⃵ǄLPC1114
гᏺ᳝ϔϾ SysTick̍ 䆹ᅮᯊ఼݊ᅲᰃ Cortex-M0 Ḍ㞾ᏺⱘˈ᠔ҹˈা㽕ᰃݙ

Cortex-M0ݙḌⱘऩ⠛ᴎˈ䛑᳝ℸ SystickǄ䆹㋏㒳ᅮᯊ఼䖬᳝ϔϾϢ݊ᅗᅮᯊ఼

ϡৠⱘህᰃᅗᰃ 24 ԡⱘצ䅵ᯊᅮᯊ఼Ǆ˄ ᅗᰃ Cortex-M0ݙḌⱘ㒘៤䚼ߚˈᑊϡᰃ LPC1114

ⱘ໪ೈ Ǆ˅བᵰ៥Ӏⱘ MCU ϡϞ᪡԰㋏㒳ⱘ䆱ˈϡ⫼ᅗᰒᕫ᳝ѯ⌾䌍ˈᡞᅗ԰Ў

ᓊᯊߑ᭄⫼ⱘᅮᯊ఼ ᰃ̍Ͼᯢᱎⱘ䗝ᢽ ϟ̔䴶ҟ㒡ϸϾ⫼ SysTickخⱘ䗮⫼ߑ᭄  ̟
void delay_ms(uint32 ms); //↿⾦ᓊᯊߑ᭄ 

void delay_us(uint32 us); //ᖂ⾦ᓊᯊߑ᭄ 

Ѡǃ⿟ᑣ䆒䅵不

 
ϟ䴶䖭ϸϾߑ᭄ᰃ⫼㋏㒳ᅮᯊ఼ SysTickᅲ⦄ⱘˈ⿟ᑣབϟ᠔⼎˖ 
/**********************************************/ 

㛑˖SysTickࡳ᭄ߑ  */ ᓊᯊ           */ 

/*  ܹষখ᭄˖↿⾦ؐ៪ᖂ⾦ؐ        */ 

/*  䇈ᯢ˖    ߽⫼㋏㒳ᅮᯊ఼ᅲ⦄    */ 

/*            48Mhzᯊ䩳Ꮉ԰ϟ     */ 

/**********************************************/ 

static volatile uint32 TimeTick = 0; 

     

void SysTick_Handler(void)       //㋏㒳ᅮᯊ఼Ёᮁ᳡ߑࡵ᭄ 

{ 

 TimeTick++; 

} 

 

void delay_ms(uint32 ms) 

{ 

 SYSTICK->STRELOAD = (((24000)*ms)-1);   //ᕔ䞡䕑䅵఼᭄䞠ؐݭ 

 SYSTICK->STCURR   =  0;       //䅵఼᭄⏙䳊 

 SYSTICK->STCTRL  |=  ((1<<1)|(1<<0));     //ᓔਃ䅵఼᭄,ᓔਃ䅵఼᭄Ёᮁ 

 while(!TimeTick); 

 TimeTick = 0; 

 SYSTICK->STCTRL =0;                    //݇䯁ᅮᯊ఼ 

} 

 

void delay_us(uint32 us) 
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{ 

 SYSTICK->STRELOAD = (((24)*us)-1);   //ᕔ䞡䕑䅵఼᭄䞠ؐݭ 

 SYSTICK->STCURR   =  0;       //䅵఼᭄⏙䳊 

 SYSTICK->STCTRL  |=  ((1<<1)|(1<<0));     //ᓔਃ䅵఼᭄,ᓔਃ䅵఼᭄Ёᮁ 

 while(!TimeTick); 

 TimeTick = 0; 

 SYSTICK->STCTRL =0;                    //݇䯁ᅮᯊ఼ 

} 

 
ϝǃ⿟ᑣ䆺㾷˖不

 ⿟ᑣϔᓔྟˈܜᅮНњϔϾ䴭ᗕܼሔব䞣 TimeTickǄ 
ℸব䞣ⱘ԰⫼ᰃ˖⫼ᴹ㾖ᆳ䅵ᯊ᳝≵᳝ࠄǄ0≵᳝ࠄ1ˈࠄǄ 
ℸব䞣݋ԧⱘ⫼⊩ᰃ˖ܜ೼ߑ᭄䞠㒭ব䞣䌟ؐ 0ˈ೼Ёᮁߑ᭄䞠䴶ᡞᅗ㕂Ў

1Ǆ㾖ᆳℸব䞣ⱘؐेৃⶹ䘧ᅮᯊᯊ䯈᳝≵᳝ࠄʽ 
 ᥹ϟᴹᰃϔϾ㋏㒳ᅮᯊ఼Ёᮁ᳡ߑࡵ᭄Ǆ˄ Ёᮁ᳡ߑࡵ᭄ⱘߑ᭄ৡᰃ㋏㒳೎ᅮⱘˈϡৃ

ҹ᳈ᬍˈ䞠䴶ⱘᅲ⦄䇁হᰃ䳔㽕⫼᠋ݭ䖯এⱘǄᛇ㽕ⶹ䘧Ёᮁ᳡ߑࡵ᭄ৡᗢМݭ៪㗙ᰃᛇ᳈ᬍ៤Դᛇ㽕ⱘ

᭄ৡ⿄ˈৃҹᠧᓔߑ startup_LPC11xx.s᭛ӊˈ೼৥䞣㸼˄__Vectors˅ 䞠䴶ৃҹⳟߑࠄ᭄ੑৡǄ˅  
 ⳟࠄ䆹ߑ᭄䞠䴶ህ᳝ϔᴵ䇁হˈህᰃᡞ TimeTick㕂Ў 1Ǆ 
 ᭄њǄߑ᭄ህᰃᖂ⾦੠↿⾦ᓊᯊߑᕔϟⱘϸϾݡ 
 䖭ϸϾߑ᭄া᳝ϔϾϡৠⱘഄᮍ˖↿⾦ᓊᯊߑ᭄䞠䴶㄀ϔᴵ䇁হⱘؐ 24000
೼ᖂ⾦ᓊᯊߑ᭄䞠䴶ᰃ 24Ǆ݊ᅗ䇁হ䛑ϔḋǄ 
 ೼ߑ᭄ᔧЁ⫼ࠄњ 3Ͼᆘᄬ఼˖ 
 SYSTICK->STRELOAD ㋏㒳ᅮᯊ఼䞡䕑ؐᆘᄬ఼ 

SYSTICK->STCURR   ㋏㒳ᅮᯊ఼ᔧࠡؐᆘᄬ఼ 
 SYSTICK->STCTRL    ㋏㒳ᅮᯊ఼᥻ࠊ੠⢊ᗕᆘᄬ఼ 
 ˄ ݊ ᅲ ㋏ 㒳 ᅮ ᯊ ఼ ϔ ݅ ᠡ ᳝ ಯ Ͼ ᆘ ᄬ ఼ ˈ 䰸 њ Ϟ 䴶 ⱘ ϝ Ͼ ᆘ ᄬ ఼ ໪ ˈ 䖬 ᳝ ϔ Ͼ ᰃ

SYSTICK->STCALIB(㋏㒳ᅮᯊ఼᷵ؐޚᆘᄬ఼)ˈ䖭Ͼᆘᄬ఼៥Ӏϡ䳔㽕᳈ᬍǄ˅  

 Ā䞡䕑ؐᆘᄬ఼ā਀䍋ᴹᑨ䆹ϡ⫳⭣৻ˈᅗ੠ 51 ऩ⠛ᴎ䞠䴶ⱘ䞡䕑ؐᆘᄬ

ݭ㛑ᰃϔḋϔḋⱘʽϡ䖛ˈ⫼᠋ৃҹ㒭䖭Ͼᆘᄬ఼ࡳ఼ 24ԡⱘؐǄ 
 䇏Āᔧࠡؐᆘᄬ఼āৃҹᕫࠄᅮᯊ఼೼Ꮉ԰ᯊⱘᔧࠡؐˈݭᔧࠡؐᆘᄬ఼ৃ

ҹ⏙䳊ˈϡㅵݭҔМؐ䛑ৃҹˈϔ㠀Ўњ⿟ᑣⱘৃ䇏ᗻˈ⏙䳊䆹ᆘᄬ఼ህݭ 0Ǆ 
 Ā᥻ࠊ੠⢊ᗕᆘᄬ఼āⱘ bit0᥻ࠊ㋏㒳ᅮᯊ఼ⱘᓔਃ੠݇䯁˄ⳌᔧѢ 51ऩ⠛ᴎⱘ

TR0 ੠ TR1˅ Ǆbit1 ᥻ࠊ㋏㒳ᅮᯊ఼Ёᮁⱘᓔਃ੠݇䯁Ǆbit16 ᰃ㋏㒳ᅮᯊ఼ⱘ⢊ᗕ

ԡˈᔧ STCURRЎ 0ᯊˈ䆹ԡ㕂 1Ǆ 
 ⊼ᛣ˖ҹϞϸϾᓊᯊߑ᭄Ёˈ↿⾦ᓊᯊߑ᳔᭄໻ؐ 699̍ ᖂ⾦ᓊᯊߑ᳔᭄໻

ؐ 699*1000̍ ೼ᯊ䩳乥⥛ 48MHzϟᎹ԰পؐ 24̍ ೼ 24MHzϟᎹ԰পؐ 12̍ ҹ

ℸ㉏᥼ʽ 
 
ಯǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ不

ᣝ✻ǉMINI LPC1114⿟ᑣϟ䕑䇈ᯢǊⱘᮍ⊩ˈᡞℸゴᇍᑨⱘ⿟ᑣ HEX ᭛ӊ

ϟ䕑ࠄᄺдᵓϞǄौ៪ϡौ⎆᱊ᰒ⼎఼䛑ৃҹǄ 
ᬜᵰᰃ LED1 ੠ LED2 Ѹ᳓҂♁Ǆ䯈䱨ᯊ䯈Ў 1 ⾦䩳Ǆ⬅Ѣᴀ䋼Ϟ SysTick

ⱘᯊ䩳ḍ⑤Ў᱊ᤃˈ᠔ҹᅮᯊᯊ䯈䴲ᐌ㊒⹂Ǆ 
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गϛ⊼ᛣ˖ 
ķܹষখ᭄ⱘ㣗ೈˈmsؐЎ 1~699̍ usؐЎ 1~699000̠ ⫼ⱘᯊ׭ϡ㽕䍙䖛

䖭Ͼ㣗ೈǄ 
䯂˖ЎҔМᰃ䖭М໮˛ 
ㄨ˖಴Ў䖭Ͼᅮᯊ఼ᰃ 24ԡⱘᅮᯊ఼ˈপؐϡ㛑䍙䖛 24ԡؐǄ 
䯂˖᳔໻ᅮᯊ 699ms̍ ᛇᅮᯊ 1⾦ᗢМࡲ˛ 

 ㄨ˖⫼ϸ⃵ˈབϟ᠔⼎˖ 
     delay_ms(500); 
     delay_ms(500); 
 ĸϡ㽕೼Ёᮁ䞠䴶⫼ℸߑ᭄Ǆ 
 䯂˖ЎҔМ 
 ㄨ˖಴Ўℸߑ᭄ᰃ⫼Ёᮁᅲ⦄ⱘǄጠ༫Ёᮁ↨䕗咏⚺ˈϡ䖯㸠᳝ᬜ䆒㕂ˈ⫼

њгϡ䍋԰⫼Ǆ 
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㄀ಯゴ㄀ಯゴ㄀ಯゴ㄀ಯゴ不不不不偅ࡼ⎆᱊ᰒ⼎఼偅ࡼ⎆᱊ᰒ⼎఼偅ࡼ⎆᱊ᰒ⼎఼偅ࡼ⎆᱊ᰒ⼎఼不不不不

不

ϔǃܹ䮼ᓩᇐ不

Ѡǃ⹀ӊ䖲᥹不

ϝǃ⿟ᑣ䆒䅵不

ಯǃ⿟ᑣ㾷䞞不

Ѩǃᘏ㒧不

݁ǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不
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不

ϔǃܹ䮼ᓩᇐ不

 
೼⦄೼ⱘᏖഎϞˈᇣሎᇌⱘ⎆᱊ᰒ⼎఼ᑨ⫼䍞ᴹ䍞ᴹᑓ⊯њˈ೼ᕜ໮ MP3̍

MP4̍ ᥠϞ␌៣ᴎˈ᠟ᴎ乚ඳᔧЁᑨ⫼कߚᑓ⊯Ǆ೼ҹࠡˈTFT ᇍѢ⬉ᄤᎹ⿟Ꮬ

ᴹ䇈䖬ᰃϔϾᕜϧϮⱘϰ㽓ˈ䱣ⴔऩ⠛ᴎᡔᴃ೼䖥޴ᑈᴹさ亲⣯䖯ⱘথሩˈTFT
ᇍѢ៥Ӏᴹ䇈Ꮖ㒣ᰃϔϾ䴲ᐌㅔऩⱘϰ㽓њˈ䲒ᯧ⿟ᑺাⳌᔧѢ᥻ࠊ 1602ᰒ⼎

఼Ǆ 
೼䖭ϔゴ䞠ˈ៥ᇚ⫼᳔ㅔऩⱘ㸼䖒ᮍᓣ䅽ԴᄺӮㅔऩⱘ TFTǄ 

 
 ᓔথᵓϞᏺⱘ TFT Ў 2.4ᇌ⎆᱊ሣˈߚ䕼⥛ᰃ 240*320Ǆ䖭⾡ሣᰃⳂࠡᏖഎ

Ϟ⫼ⱘ᳔໮ⱘሣˈᔧ✊гᰃ᳔݋ҷ㸼ᗻⱘሣǄᅗⱘᰒ⼎ᰃ⚍䰉ᰒ⼎ॳ⧚ˈ੠⬉㛥

Ϟⱘ⎆᱊ᰒ⼎఼ᰒ⼎ॳ⧚ᰃϔḋϔḋⱘǄߚ䕼⥛ 240*320ⱘᛣᗱህᰃ䇈ሣᐩϞ῾

ⴔ᳝ 240Ͼ⚍ˈオⴔ᳝ 320Ͼ⚍ˈাᰃ↨Դॳᴹ 51ऩ⠛ᴎᓔথᵓϞᏺⱘ 16*16
⚍䰉໮њᕜ໮⚍㗠ᏆǄ  

ᅗϔ᳝݅ 240*320=76800Ͼ⚍Ǆ↣Ͼ⚍䛑ᰃ⬅ϝॳ㡆Ā㑶㓓㪱 RGBā㒘៤

ⱘˈ↣Ͼ⚍䛑ৃҹ䜡㕂៤ϡৠⱘ买㡆˄ϔ᳝݅ 65536⾡买㡆ˈϧϮᴃ䇁িخ 65K 㡆ˈгህᰃ

16ԡⱘ买㡆ˈᄺ䖛 51ऩ⠛ᴎⱘ䛑ⶹ䘧ˈ16ԡⱘᅮᯊ఼ৃҹҢ 0 䅵᭄ࠄ 65535̍ 䙷 16ԡⱘ买㡆ᔧ✊гህৃ

ҹ㸼⼎ 65536⾡买㡆њˈ䖭М䇈᳈ᯢⱑѯ৻ʽ˅Ǆ؛བ㽕䅽ሣᐩᰒ⼎ⱑ㡆 ህ̍䳔㽕ᡞ↣Ͼ⚍䜡

㕂៤ⱑ㡆ˈⱑ㡆ⱘ 16 ԡⷕᰃ 0XFFFF̍ ៥Ӏ㒣ᐌ਀ࠄⱘࠋሣⱘ䗳ᑺህᰃ䇈ˈᰒ

⼎ϔϾᭈሣ᠔䳔㽕ⱘᯊ䯈 ೼̍䖭䞠៥Ӏৃҹ䇈៤⚍҂ 76800Ͼ⚍᠔䳔ⱘᯊ䯈Ǆᔧ

✊ᰃ䍞ᖿ䍞དǄ៥Ӏ㽕ᛇ䅽 TFT ᰒ⼎៥Ӏ᠔䳔ⱘݙᆍˈ݊ᅲህᰃϔϾ⚍ϔϾ⚍

ⱘᰒ⼎ϡৠ买㡆ᔶ៤ⱘᬜᵰǄԴҨ㒚ⳟϔϟԴⱘ⬉㛥ሣᐩ˄㽕⎆᱊ⱘ઺ʽ˅ ៪㗙ᰃԴ

ⱘ᠟ᴎሣᐩݡ៪㗙ᰃⳟϔϟ៥ӀᓔথᵓϞⱘ TFT Դ̍Ӯথ⦄ᅗህᰃϔϾ⚍ϔϾ⚍

ⱘᔶ៤೒ڣⱘǄ៥Ӏৃҹᡞ TFT Ϟ䴶ⱘӏᛣϔϾ⚍䆒㕂៤ӏᛣϔ⾡买㡆ǄTFT
῵ഫ䞠䴶᳝ϔϾ⎆᱊᥻఼ࠊˈৡᄫিخ ILI9325ˈϧ䮼Ў≵᳝⎆᱊᥻఼ࠊⱘऩ⠛

ᴎ䆒䅵Ǆ៥Ӏህᰃ᪡԰ ILI9325ⱘᆘᄬ఼ˈᴹᅲ⦄ TFT ⱘᰒ⼎ⱘǄ᠔ҹᕜ᳝ᖙ㽕

ᄺϔϟ ILI9325њǄ 
ILI9325 াᰃᔧҞ⎆᱊᥻఼ࠊᆊᮣ䞠䴶ⱘϔϾ៤ਬˈϡ䖛ˈϡㅵᰃા⾡᥻ࠊ

఼ˈॳ⧚੠ᓩ㛮޴Т䛑ᰃϔḋⱘǄᄺӮњϔ⾡ˈ݊ᅗⱘгህӮњǄ 
ILI9325᳝ಯ⾡ᘏ㒓᥹ষ᥻ࠊ TFT˖ 
ķi80㋏㒳 MPU᥹ষ 
ĸVSYNC ᥹ষ 
ĹSPI᥹ষ 
ĺRGB᥹ষ 

 ݊ЁĀi80㋏㒳 MPU᥹ষā੠ĀSPI᥹ষāᰃऩ⠛ᴎ᪡㒉 TFT ᳔ᐌ⫼ⱘϸ⾡

ᘏ㒓᥹ষᮍᓣǄĀSPI᥹ষāᰃІ㸠Ӵ䕧ᮍᓣ Ā̍i80㋏㒳 MPU᥹ষāᰃᑊ㸠ᮍᓣˈ

ᑊ㸠Ӵ䕧੠І㸠Ӵ䕧৘㞾ⱘӬ㔎⚍ˈ໻ᆊ䛑ⶹ䘧њˈ៥ህϡ⫼೼䖭䞠䇈њ৻ˈ᠔

ҹ៥Ӏϔ㠀ᚙމϟ䗝ᢽĀi80㋏㒳 MPU᥹ষāǄ 
 Āi80 ㋏㒳 MPU ᥹ষāⱘ᭄᥂ᘏ㒓ᆑᑺৃҹᰃ 8 ԡˈ9 ԡˈ16ԡ੠ 18ԡǄ

51 ऩ⠛ᴎⱘ IO ষ䛑ᰃ 8 ԡⱘˈ᠔ҹϔ㠀⫼ 8 ԡⱘ᥹⊩ǄSTM32ⱘ IO ষᰃ 16
ԡⱘˈ᠔ҹϔ㠀⫼ 16ԡⱘ᥹⊩ǄLPC1114ⱘ IO ষᰃ 12ԡⱘˈᴗ㸵ϔϟˈ䖬ᰃ

⫼ 8ԡ᭄᥂ᆑᑺᰒ⼎䗳ᑺ᳔ᖿǄ 
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Ѡǃ⹀ӊ䖲᥹不

 
ᓔথᵓϞⱘ2.4ᇌ⎆᱊ᰒ⼎ሣϢLPC1114ⱘᓩ㛮䖲᥹䞛⫼8ԡ᭄᥂ᘏ㒓ᮍᓣ  ̟

DB0~DB7̟  ぎ㛮Ǆ 
DB8~DB16̟ ᥹Ϣ P2.4~P2.11䖲᥹˄8 ԡ᭄᥂ᘏ㒓䖲᥹ᮍᓣ⫼催 8 ԡ䖲 Ǆ˅ 
LCD_CS̟   ⎆᱊ᰒ⼎఼⠛䗝ᓩ㛮ˈԢ⬉ᑇ᳝ᬜˈϢ P3.1ᓩ㛮Ⳍ䖲Ǆ 
LCD_RS̟  Āݭ᭄᥂āĀੑݭҸā䗝ᢽᓩ㛮Ǆ催˖ݭ᭄᥂˗Ԣ˖ੑݭҸǄϢ P3.0

Ⳍ䖲Ǆ 
LCD_WR˖ ֵݭো䕧ܹᓩ㛮ˈԢ⬉ᑇ᳝ᬜǄϢ P3.2Ⳍ䖲Ǆ 
LCD_RD̟   䇏ֵো䕧ܹᓩ㛮ˈԢ⬉ᑇ᳝ᬜǄϢ P3.3Ⳍ䖲Ǆ 
LCD_RST̟  ⎆᱊ᰒ⼎఼໡ԡᓩ㛮ˈϢ LPC1114ⱘ໡ԡ㛮Ⳍ䖲ˈ᠔ҹ LPC1114

੠ TFT ϔᅮᰃৠᯊ໡ԡⱘǄ 
ϝǃ⿟ᑣ䆒䅵不

 

extern void LCD_Init(void);    // ߱ྟ࣪⎆᱊ᰒ⼎఼ 

extern void LCD_DisplayOn(void); // ᓔᰒᄬ 

extern void LCD_DisplayOff(void);  // ݇ᰒᄬ 

extern void LCD_Clear(uint16 color);  // ᭈሣᰒ⼎ 

extern void LCD_DrawPoint(uint16 x,uint16 y); // ೼ሣϞ⬏ϔϾڣ㋴ⱘ⚍ 

extern uint16 LCD_ReadPoint(uint16 x,uint16 y);  // 䇏ሣϞϔϾڣ㋴ⱘ⚍ⱘ买㡆ؐ 

extern void LCD_DrawLine(uint16 x1, uint16 y1, uint16 x2, uint16 y2); // ⬏ϔᴵⳈ㒓 

extern void LCD_DrawRectage(uint16 xstart,uint16 ystart,uint16 xend,uint16 yend,uint16 color); // ⬏ⶽᔶ 

extern void LCD_Fill(uint16 xstart ,uint16 ystart ,uint16 xend ,uint16 yend ,uint16 color); // ⬏ᏺ฿ܙⱘⶽᔶ 

extern void LCD_DrawCircle(uint8 x0, uint16 y0, uint8 r); // ⬏ϔϾ೚ 

extern void LCD_ShowNum(uint8 x,uint16 y,uint32 num,uint8 len); // ᰒ⼎᭄ᄫ 

extern void LCD_ShowChar(uint16 x,uint16 y,uint16 num); // ᰒ⼎ϔϾ㣅᭛ᄫヺ 

extern void LCD_Show_hz(uint16 x,uint16 y,uint8 *hz); // ᰒ⼎ϔϾ GBK ∝ᄫ 

extern void LCD_ShowString(uint16 x,uint16 y,uint8 *p); // ᰒ⼎ᄫヺІ˄㣅᭛੠Ё᭛䛑ৃҹ˅ 
ҹϞᰃ೼ ILI9325.H᭛ӊЁᅮНⱘߑ᭄Ǆ 
不

ಯǃ⿟ᑣ㾷䞞不

 
⬅Ѣ⿟ᑣ໾໮ˈ㗠ϨЎњ䅽᳟টᕜᖿⱘᄺӮ LPC1114̍ ϟ䴶াᇍߑ᭄خㅔऩ

ⱘ㾷䞞Ǆ䖒ࠄӮ⫼ⱘ⿟ᑺेৃǄ 
ᓔথᵓϞⱘ 2.4ᇌ⎆᱊ᰒ⼎఼ݙ㕂⎆᱊ᰒ⼎᥻ࠊ㢃⠛ I̟LI9325Ǆᇍ⎆᱊ᰒ⼎

ሣⱘᰒ⼎᥻ࠊˈᅲ䰙Ϟህᰃᇍ ILI9325ᆘᄬ఼ⱘ᪡԰Ǆ 
 
᭄ķ˖LCD_Init(void);不ߑ
೼⿟ᑣЁᡒࠄ⎆᱊ᰒ⼎఼ⱘ߱ྟ࣪ߑ᭄ LCD_Init(void);䖭Ͼߑ᭄ⱘࡳ㛑݊ᅲህ

ᰃ䅽⎆᱊ᰒ⼎఼ᓔྟᎹ԰Ǆ 
䖭Ͼߑ᭄⫼ࠄњᄤߑ᭄˖ 

void LCD_WR_REG_DATA(uint16 REG, uint16 VALUE)˗ 
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䆹ᄤߑ᭄ⱘࡳ㛑ᰃᕔ ILI9325 ⱘᆘᄬ఼䞠䴶ݭ᭄᥂ˈܹষখ᭄᳝ϸϾˈ㄀ϔ

Ͼᰃ ILI9325ⱘᆘᄬ఼ഄഔˈ㄀ѠϾᰃ㽕㒭ᆘᄬ఼ݭⱘؐǄ 
೼Ϟ䴶ⱘ߱ྟ࣪ߑ᭄䞠ˈϔ݅⫼њ 49⃵ LCD_WR_REG_DATAߑ᭄ˈгህᰃ

䇈ˈ߱ྟ࣪⎆᱊ᰒ⼎఼䳔㽕ᕔ ILI9325 ⱘ 49Ͼᆘᄬ఼䞠䴶ݭᇍᑨⱘ᭄᥂Ǆ䖭 49
Ͼᆘᄬ఼䖭䞠ህϡخ䆺㒚ҟ㒡њǄ߱ ᭄ᰃᇍ⎆᱊ᰒ⼎఼ⱘ᥹ষ䗝ᢽҹঞᰒߑ࣪ྟ

⼎ᮍ৥ⱘ᥻ࠊǄᠻ㸠ᅠ䖭Ͼߑ᭄ Դ̍ህৃҹ೼⎆᱊ᰒ⼎఼ⱘӏᛣϔϾ⚍Ϟᰒ⼎Դ

ᛇᰒ⼎ⱘ买㡆њˈ䖭ѯ⚍㒘ড়䍋ᴹˈህৃҹᰒ⼎㒓ᴵˈᄫԧˈ೒ᔶњǄ 
 
 ᭄ĸ˖void LCD_Clear(uint16 color)ߑ

 ೼⎆᱊ᰒ⼎ⱘ䖛⿟Ёˈ៥Ӏ⫼ࠄⱘ᳔໮ⱘϔϾߑ᭄ህᰃĀ⏙ሣߑ᭄āњˈ䖭

Ͼߑ᭄ৃҹ䅽ϔᭈሣᰒ⼎ϔ⾡买㡆Ǆ⿟ᑣབϟ˖ 
void LCD_Clear(uint16 color) 

{ 

    uint32 temp; 

    LCD_WR_REG_DATA(0x0020,0);//䆒㕂 Xതᷛԡ㕂 

    LCD_WR_REG_DATA(0x0021,0);//䆒㕂 Yതᷛԡ㕂 

    LCD_WR_REG(0x0022);    //ᣛ৥ ILI9325ᰒᄬˈޚ໛ݭ᭄᥂ࠄᰒᄬ 

 for(temp=0;temp<76800;temp++) 

 { 

  LCD_WR_DATA(color);     

 } 

} 

不

 ℸ⿟ᑣ᳝ϔϾܹষখ᭄ˈህᰃᛇ㽕೼ሣᐩϞᰒ⼎ⱘ买㡆Ǆ䆹买㡆ؐЎ 16 ԡ

ؐˈ↨བⱑ㡆ؐЎ 0xFFFF̍ 咥㡆Ў 0x0000̍ 㑶㡆Ў 0xF800Ǆ䖭ϾؐᰃᗢМᕫࠄ

ⱘ˛ⳟϟ೒˖ 

 

Ϟ೒ᰃ䖭МϾᛣᗱ 㑶̟ǃ㓓ǃ㪱䛑⬅ 6ԡؐ㒘៤ 㑶̍㡆ؐ˄ R5~R0˅ 㓓㡆ؐ˄ G5~G0˅
㪱㡆ؐ˄B5~B0˅ Ǆϝ݁कܿˈ㽕㸼⼎ϔ⾡买㡆䳔㽕 18ԡؐˈԚ៥Ӏⱘ 8ԡᘏ㒓

Ӵ䕧ᮍᓣᰃݭܜ催 8 ԡˈݭݡԢ 8 ԡˈϔ݅ᠡ 16ԡˈ᠔ҹ ILI9325 ᅮНњϞ೒

䖭⾡ᅮНᮍᓣǄ⬅Ϟ೒ৃⶹˈR0 ੠ R5 ؐⳌৠˈB0 ੠ B5 ؐⳌৠˈ᠔ҹህৃҹ

⫼ 16 ԡ㸼⼎ 18 ԡؐњǄࠡ䴶ᦤࠄњ៥ӀᓔথᵓϞⱘӏᛣϔϾ⚍䛑ৃҹᰒ⼎

65536˄ 65K ⾡˅买㡆ˈ݊ ᅲ I̍LI9325᳔໻ৃҹᰒ⼎ 262K㡆 г̍ህᰃ 18ԡؐ㡆ˈ

ϔ㠀ᚙމϟˈ65K㡆䎇ৃҹ⒵䎇៥Ӏⱘ㽕∖ˈབᵰᛇ㽕ᰒ⼎ 262K㡆ˈህ䳔㽕ᡞ

䆒㕂 ILI9325 ⱘᆘᄬ఼ԡ TRI ੠ DFMˈᑊϨ↣⃵Ӵ䕧买㡆᭄᥂ህ㽕 3 ⃵Ǆ᠔ҹ

ᦤ催ᰒ⼎䗳ᑺˈ៥Ӏ䖬ᰃ䗝ᢽњ↣⃵Ӵ䕧 2 ⃵买㡆᭄᥂ⱘ 65K 㡆ᮍᓣǄᅠᭈⱘ

买㡆ؐᰒ⼎ᮍᓣ೒བϟ᠔⼎˖ 
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˄8 ԡᘏ㒓᥹ষ买㡆᭄᥂Ӵ䕧೒˅ 

೒㾷˖ 
㄀ϔ㸠˖TRI=0ˈDFM=ӏᛣؐǄ65K 㡆ᮍᓣˈϸ⃵᭄᥂Ӵ䕧Ǆݭܜ催 8 ԡˈݡ

Ԣݭ 8ԡǄ 
㄀Ѡ㸠˖TRI=1ˈDFM=0ˈ262K 㡆ᮍᓣˈϝ⃵᭄᥂Ӵ䕧Ǆ㄀ϔ⃵ݭⱘ᭄᥂পԢ

ϸԡ԰Ў R5 ੠ R4 ؐˈ㄀Ѡ⃵ݭ䖯এⱘ᭄᥂੠㄀ϝ⃵ݭ䖯এⱘ᭄᥂ߚ

 ᇍᑨ݊ᅗؐˈ㾕೒Ǆ߿
㄀ϝ㸠˖TRI=1ˈDFM=1ˈ262K 㡆ᮍᓣˈϝ⃵᭄᥂Ӵ䕧Ǆ㄀ϔ⃵ݭⱘ᭄᥂প催

6ԡ԰Ў㑶㡆ؐ˗㄀Ѡ⃵ݭⱘ᭄᥂প催 6ԡ԰Ў㓓㡆ؐ˗㄀ϝ⃵ݭⱘ᭄

᥂প催݁ԡ԰Ў㪱㡆ؐǄ 
ĀTRI ԡā੠ĀDFM ԡā߿ߚԡѢ ILI9325ĀEntry Modeᆘᄬ఼āⱘ bit15੠ bit14̍
䆹ᆘᄬ఼ⱘഄഔЎ 0x0003̍ ᭄Ёᇍ䆹ᆘᄬߑಲএⳟϔϟ⎆᱊ᰒ⼎఼ⱘ߱ྟ࣪ݡ

఼ⱘ᪡԰ˈݭⱘ᭄᥂ᰃ 0x1030̍ ⬅䖭Ͼ᭄᥂ᕫࠄˈbit15=0̍ bit14=0̍ ᠔ҹ៥Ӏ

䗝ᢽњ 65K㡆ᮍᓣǄ 
 
 ⳟℸ⿟ᑣЁⱘ㄀Ѡǃϝᴵ䇁হ ᰃ̍ᇍᆘᄬ఼ഄഔ 0x0020੠ 0x0021ݭ߿ߚ 0ˈ
Ң ILI9325 ⱘ᭄᥂ᆘᄬ఼᠟ݠϞৃҹᶹ0ˈࠄx0020੠ 0x0021߿ߚᰃ ILI9325 ᰒ

ᄬᣛ৥ⱘ X ੠ Y തᷛˈݭ䖭ϸϾؐৃҹᅮНሣᐩϞⱘӏᛣϔϾԡ㕂Ǆℸ⿟ᑣЁ

X ੠ Y ؐ䛑ݭњ 0ˈ䇈ᯢ㽕Ңതᷛ˄0ˈ0˅ᓔྟݭ䍋 I̍LI9325ⱘ᭄᥂᠟ݠϞ䇈ˈ

ᰒᄬഄഔৃҹ㞾ࡴࡼ 1ˈ᠔ҹˈᔧ៥Ӏ㒭˄0ˈ0˅䖭Ͼ⚍ݭᅠ买㡆ҹৢˈϟϔϾ

239̍˄ࠄ⍼ࡼ䖭Ͼ⚍ˈㄝ㞾˅0ˈ1˄ࠄݭⱘ买㡆᭄᥂ህӮݭ 0˅䖭Ͼ⚍ৢˈህӮ

㞾1ˈ0˄ࠄࡼ˅䖭Ͼ⚍ˈҹℸ㉏᥼ʽϟ䴶ⱘ for ᕾ⦃ˈ᳔໻ؐЎ 76800̍ ህᰃ⫼

240Ьҹ 320ᕫߎⱘǄ 
 ⿟ᑣЁߎ⦄ⱘϸϾᮄߑ᭄ᰃ˖ 

void LCD_WR_DATA(uint16 val); 

void LCD_WR_REG(uint16 reg); 

ⳟϔϟܜ LCD_WR_REG_DATAߑ᭄ⱘᅮН˖ 
void LCD_WR_REG_DATA(uint16 REG, uint16 VALUE) 
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{ 

    LCD_WR_REG(REG); 

    LCD_WR_DATA(VALUE);    

} 

稍热熟质蓝耗质耗猛用质熟演至演 ⫼䇗ܜ᭄ᅲ䰙Ϟህᰃߑ 稍热熟质蓝耗质耗猛用 ⱘᆘᄬݭ᭄⹂ᅮ㽕ߑ

఼ഄഔˈ✊ৢ೼ᡞ䇗⫼ 稍热熟质蓝耗质熟演至演 䖯এǄ个ݭ᭄ᡞ᭄᥂ߑ

೼⏙ሣߑ᭄ᔧЁˈ䖭ϸϾߑ᭄ᰃߚᓔ䇗⫼ⱘˈܜ䇗⫼ݭᆘᄬ఼ഄഔߑ᭄

LCD_WR_REG(0x0022)始˄带x带带性性 ᰃ 真稍真未感性挥 ⱘᰒᄬᆘᄬ఼ഄഔ˅✊ৢݡ⫼ϔϾ

for ᕾ⦃㒭ᰒᄬᆘᄬ఼䞠䴶ϡᮁഄݭ买㡆᭄᥂䖯এǄ个

 ⏙ሣߑ᭄䆆ᅠњǄ 
 
 ᭄Ĺ˖void LCD_DrawPoint(uint16 x,uint16 y)ߑ

 

 ᥹ϟᴹˈ䆆⬏⚍ߑ᭄Ǆℸߑ᭄ৃҹ೼⎆᱊ᰒ⼎ሣϞⱘ 240*320ⶽ䰉ᔧЁⱘӏ

ᛣϔϾ⚍Ϟᰒ⼎ᅮНⱘ买㡆Ǆ⬏⚍ߑ᭄བϟ˖ 
void LCD_DrawPoint(uint16 x,uint16 y) 

{ 

 LCD_WR_REG_DATA(0x0020,x);//䆒㕂 Xതᷛԡ㕂 

    LCD_WR_REG_DATA(0x0021,y);//䆒㕂 Yതᷛԡ㕂 

 LCD_WR_REG(0x0022);       //ᓔྟܹݭᰒᄬ GRAM 

 LCD_WR_DATA(POINT_COLOR);  

}   

Ҩ㒚ⳟϔϟℸߑ᭄ˈᅲ䰙Ϟህᰃ⏙ሣߑ᭄ⱘ Пߚ76800 1Ǆ಴Ўℸߑ᭄ᰃ⬏

ϔϾ⚍ˈ㗠⏙ሣߑ᭄ᰃ⬏ 76800Ͼ⚍ʽ 
 
 
 
㋴ⱘ⚍ⱘ买㡆ؐ不ڣ᭄ĺ˖uint16 LCD_ReadPoint(uint16 x,uint16 y);//䇏ሣϞϔϾߑ

  
ℸߑ᭄ৃҹ䇏ߎሣᐩϞӏᛣϔ⚍ⱘ买㡆ؐˈℸߑ᭄Џ㽕⫼೼ GUI ᮍ䴶Ǆ 

 ВϾ՟ᄤ˖ 
Դ೼ሣᐩϞ䆒䅵њ䖭МϾࡳ㛑˖ऩߏሣᐩᶤ೒ᷛˈ䆹೒ᷛⱘ䖍Ḛব㪱ˈ㸼⼎

Ꮖ㒣䗝ᢽ䆹䖍ḚǄℸᯊ֓ৃҹ䇏ᶤϔ⚍ⱘ买㡆ᴹ߸ᮁ⦄೼䗝ᢽњાϾ೒ᷛǄ 
 
 
 ᭄Ļ˖LCD_DrawLine(uint16 x1, uint16 y1, uint16 x2, uint16 y2); // ⬏ϔᴵⳈ㒓ߑ

 
 䆹ߑ᭄ৃҹ೼ሣᐩϞ⬏ϔᴵⳈ㒓ˈ῾㒓ˈオ㒓៪㗙ᰃ᭰㒓䛑ৃҹᅲ⦄ˈ䆹Ⳉ

㒓ⱘ买㡆᳝ POINT_COLORއᅮǄ 
 
 ;᭄ļ˖LCD_DrawRectage(uint16 xstart,uint16 ystart,uint16 xend,uint16 yend,uint16 color)ߑ

 
 䆹ߑ᭄ৃҹ೼ሣᐩϞ⬏ϔϾⶽᔶǄ 
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  ;᭄Ľ˖LCD_Fill(uint16 xstart ,uint16 ystart ,uint16 xend ,uint16 yend ,uint16 color)ߑ
 

䆹ߑ᭄ⱘࡳ㛑ᰃ⬏ϔϾ฿ܙⶽᔶ 
 
 ᭄ľ˖LCD_DrawCircle(uint8 x0, uint16 y0, uint8 r); // ⬏ϔϾ೚ߑ
 
 䆹ߑ᭄ⱘࡳ㛑ᯊ⬏ϔ೚ˈৃҹᅮНॳ⚍੠ञᕘǄ 
 
 ᭄Ŀ˖LCD_ShowNum(uint8 x,uint16 y,uint32 num,uint8 len); // ᰒ⼎᭄ᄫߑ
 
 䆹ߑ᭄ⱘࡳ㛑ᰃᰒ⼎᭄ᄫˈܹষখ᭄ࣙᣀ῾㒉തᷛˈ㽕ᰒ⼎ⱘ᭄ᄫˈ੠᭄ᄫ

ⱘ䭓ᑺǄ↨བ㽕ᰒ⼎ 12345೼ሣᐩϞˈlen ৃҹ᳔ᇣؐপ 5ˈ಴Ўϔ᳝݅ 5 Ͼ᭄

ᄫˈབᵰᬍؐপњ 6៪㗙ᰃ 7ˈгাӮᰒ⼎ 5Ͼ᭄ᄫˈࠡ䴶ⱘ 0Ӯ೼⿟ᑣЁ㞾ࡼ

এᥝǄ 
 
 ;᭄क˖LCD_ShowChar(uint16 x,uint16 y,uint16 num)ߑ
 

བ៥Ӏ㽕೼ϔϾ؛᭄Ǆߑᄫヺݭ 6*12 ⚍䰉䞠䴶ᰒ⼎ϔϾᄫヺĀDā̍ ህᖙ乏

㽕ⶹ䘧ᅗⱘᄫ῵ˈᄫ῵བϟ˖ 

 
Ϟ೒ⱘᇣᮍḐህᰃ⎆᱊ᰒ⼎఼⚍䰉ᬒ໻ⱘᬜᵰˈᰒ⼎ϔϾᄫヺⱘॳ⧚˖ձ⃵ݭ

6*12⚍䰉᭄᥂ˈ೼ĀDāⱘᰒ⼎㒓Ϟᰒ⼎Ϣ㚠᱃ϡৠⱘ买㡆Ǆ 
 䆹ߑ᭄ৃҹᰒ⼎㣅᭛໻ᇣݭᄫ↡੠৘㉏ᐌ⫼ᷛ⚍ヺোǄ 
 
 ;᭄कϔ˖LCD_Show_hz(uint16 x,uint16 y,uint8 *hz)ߑ
 
 䆹ߑ᭄ৃҹᰒ⼎ϔϾ∝ᄫǄ䳔㽕䜡ড় W25X16㢃⠛Փ⫼Ǆ݇ Ѣ W25X16ৢ䴶

ⱘゴ㡖Ӯ䆆ࠄǄ 
 
 ;᭄कѠ˖LCD_ShowString(uint16 x,uint16 y,uint8 *p)ߑ
 

䆹ߑ᭄⫼ᴹᰒ⼎໻ѢϔϾⱘ㣅᭛៪Ё᭛ˈ㞾ࡼᤶ㸠ˈ೼ߑ᭄ݙ䚼ˈৃҹ䆒㕂

㸠䯈䎱੠䖍䯈䎱ˈгৃ䆒㕂ᄫ䯈䎱Ǆ 
 
Ѩǃᘏ㒧不

 ᳝њϞ䴶䖭ѯߑ᭄ˈ෎ᴀϞ᥻ࠊ⎆᱊ᰒ⼎఼ⱘ৘㉏ᰒ⼎ᬜᵰᏆ㒣᧧᧧᳝ԭ

њǄ೼ৢ䴶ⱘゴ㡖ᔧЁˈ䖬Ӯᄺ߽ࠄ⫼䖭ѯߑ᭄ˈࠊ԰ WINDOWS Ḡ䴶ᬜᵰⱘ

GUI ೒ᔶǄ 
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݁ǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ不

ᣝ✻ǉMINI LPC1114⿟ᑣϟ䕑䇈ᯢǊⱘᮍ⊩ˈᡞℸゴᇍᑨⱘ⿟ᑣ HEX ᭛ӊ

ϟ䕑ࠄᄺдᵓϞǄ 
ᬜᵰབϟ೒᠔⼎˖ 
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㄀Ѩゴ㄀Ѩゴ㄀Ѩゴ㄀Ѩゴ不不不不ІষІষІষІষ 节A置T节A置T节A置T节A置T不不不不

不

⃶䖢ᴹࠄĀІষāᄺдゴ㡖ʽ不

不

ϔǃܹ䮼ᓩᇐ˖不

ѠѠѠѠǃǃǃǃ节A置T节A置T节A置T节A置T ᆘᄬ఼ᆘᄬ఼ᆘᄬ఼ᆘᄬ఼ঞ᪡԰䆺㾷ঞ᪡԰䆺㾷ঞ᪡԰䆺㾷ঞ᪡԰䆺㾷不不不不

ʤʤʤʤ⬅⌙ܹ⏅П᳔ㅔ䚼ߚ不

不 不 ⿟ᑣ䆺㾷不

ʥ⬅⌙ܹ⏅Пᦤ催不

不 不 ⿟ᑣ䆺㾷不

ϝǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ个

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不
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不

ϔǃܹ䮼ᓩᇐ˖不

英A而自 ⱘ㣅᭛ܼ⿄Ў˖英n需versa首个Asyn都闭ronous个而e都e需ver个自rans高需tterˈे

䗮⫼І㸠ᓖℹᬊথ఼˄៥Ӏᑇᐌ᠔䇈ⱘ 脚P看 ᰃ䗮⫼І㸠ৠℹᬊথ఼ Ǆ˅޴Тӏԩϔℒऩ⠛ᴎ

Ϟ䛑ᏺ᳝ІষˈҢ 持引 ऩ⠛ᴎ䍄䖛ᴹⱘ៥Ӏˈϔ䇈ࠄІষˈህӮᛇࠄϸḍᓩ㛮˖

自X然 Ϣ 而X然Ǆ≵᳝ᄺ䖛 持引 ऩ⠛ᴎⱘгϡ⫼ᗩ˄དڣ≵᳝≵ᄺ䖛 持引 ⱘ৻调_调˅̍ Іষ݊ᅲ

ᕜㅔऩʽ៥Ӏऩ⠛ᴎϞⱘІষ⫼ⱘ⫼䗨ϔ㠀᳝ϸϾˈϔϾᰃ੠⬉㛥䗮䆃ˈ঺໪ϔ

Ͼᰃ᥻ࠊϔѯІ䕀ᑊ˄՟བ˖或带望或˅ⱘ㢃⠛ʽ㗠⦄೼໻໮᭄㢃⠛ˈ䛑Ꮖ㒣ᬍ៤њ 脚P看

᥻ࠊ៪ 看急点 ᥻ࠊǄ᠔ҹˈ៥Ӏা䳔㽕ᥠᦵњऩ⠛ᴎϞⱘІষᗢḋ੠⬉㛥˄ϧϮᴃ䇁

⿄ЎĀP点ā៪ᰃĀϞԡᴎā˅ 䗮䆃ৃҹњǄ个

程P点引引XX Ϟা᳝ϔϾІষˈԚϡҙҙা᳝ 而X然 ੠ 自X然ˈᅗᢹ᳝ 望 䩜Іষⱘ᠔

᳝ᓩ㛮ˈ᠔ҹ⫼ᅗᴹᓔথ䇗ࠊ㾷䇗఼˄笔o量e高˅᥻఼ࠊᰃᕜᮍ֓ⱘǄϡ䖛ˈ៥Ӏϔ

㠀ⱘ੠⬉㛥䗮ֵⱘᑨ⫼ˈা䳔㽕⫼ 而X然 ੠ 自X然 ϸা㛮ህᅠܼৃҹњǄ个

个

೒ 引˖程P点引引XX Ϣ⬉㛥䗮ֵ个

个

೒ 急˖程P点引引XX Ϣ 笔o量e高 䗮ֵ个

ѠѠѠѠǃǃǃǃ节A置T节A置T节A置T节A置T ᆘᄬ఼ᆘᄬ఼ᆘᄬ఼ᆘᄬ఼ঞ᪡԰䆺㾷ঞ᪡԰䆺㾷ঞ᪡԰䆺㾷ঞ᪡԰䆺㾷不不不不

个 ݇Ѣ 英A而自 ⱘᆘᄬ఼ϔ᳝݅ 引望 ϾǄ个

ϟ䴶ᰃ 管XP程P点引引XX少留 ᭛ӊЁᇍ 英A而自 ῵ഫ᠔᳝ⱘᆘᄬ఼ⱘᄬ఼ټഄഔ᯴ᇘ个

个

个

个

屏基--------------------个䗮⫼ᓖℹᬊথ఼῵ഫ(英A而自在个෎ഔ˖带x或带带带映带带带个-------------基屏个

type量ef个stru都t个

{个
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个个个 un需on个个

个 {个

个个个 个 而_en个个个而B而检个个个个个个个个个个个个个个个屏基᥹ᬊ㓧ކᆘᄬ఼ˈ个个个个ഄഔأ⿏校个带x带带带个(而在个个个基屏个

个个个 个 W_en个个个自留而检个个个个个个个个个个个个个个个屏基থ䗕ֱᣕᆘᄬ఼ˈ个个个个ഄഔأ⿏校个带x带带带个(W在个个个基屏个

个个个 个 而W_en个个然程程检个个个个个个个个个个个个个个个屏基䰸᭄䫕ᄬԢԡᆘᄬ఼ˈഄഔأ⿏校个带x带带带个(而屏W在个基屏个

个个个 }检个

个个个 un需on个个

个 {个

个个个 个 而W_en个个然程笔检个个个个个个个个个个个个个个个屏基䰸᭄䫕ᄬ催ԡᆘᄬ఼ˈഄഔأ⿏校个带x带带或个(而屏W在个基屏个

个个个 个 而W_en个个看状而检个个个个个个个个个个个个个个个屏基Ёᮁܕ䆌ᆘᄬ఼ˈ个个个个ഄഔأ⿏校个带x带带或个(而屏W在个基屏个

个个个 }检个

个个个 un需on个个

个 {个

个个个 个 而_en个个看看而检个个个个个个个个个个个个个个个个屏基Ёᮁ⢊ᗕᆘᄬ఼ˈ个个个个个个ഄഔأ⿏校个带x带带映个(而在个基屏个

个个 个个 W_en个个理点而检个个个个个个个个个个个个个个个个屏基理看理系 ᥻ࠊᆘᄬ఼ˈ个个个个ഄഔأ⿏校个带x带带映个(W在个基屏个

个个个 }检个

个个个 而W_en个个程点而检个个个个个个个个个个个个个个个个个个个屏基᭄᥂Ḑᓣ᥻ࠊᆘᄬ఼ 个̍个个个个个个个个个个个个个ഄഔأ⿏校个带x带带点个(而屏W在个基屏个

个个个 而W_en个个笔点而检个个个个个个个个个个个个个个个个个个个屏基笔e量o高 ᥻ࠊᆘᄬ఼ 个̍个个个个个个个个个个个个个个个ഄഔأ⿏校个带x带引带个(而屏W在个基屏个

个个个 而_en个个个程脚而检个个个个个个个个个个个个个个个个个个个屏基থ䗕᥹ᬊ⢊ᗕᆘᄬ఼ 个̍个个个个个个个个个个个个ഄഔأ⿏校个带x带引或个(而在个个个基屏个

个个个 而_en个个个笔脚而检个个个个个个个个个个个个个个个个个个个屏基笔o量e高 ⢊ᗕᆘᄬ఼ 个̍个个个个个个个个个个个个个个个ഄഔأ⿏校个带x带引映个(而在个个个基屏个

个个个 而W_en个个脚点而检个个个个个个个个个个个个个个个个个个个屏基᱖ᄬᆘᄬ఼ 个̍个个个个个个个个个个个个个个个个个个个个个ഄഔأ⿏校个带x带引点个(而屏W在个基屏个

个个个 而W_en个个A点而检个个个个个个个个个个个个个个个个个个个屏基㞾ࡼ⊶⡍⥛᥻ࠊᆘᄬ఼ 个̍个个个个个个个个个个个ഄഔأ⿏校个带x带急带个(而屏W在个基屏个

个个个个u需nt意急个而状脚状而V状然带检个 个 个 个个屏基个个个个个个个个个个个个个个个个ֱ⬭ऎ ⽕̍ℶ೼ℸ᪡԰个个个个个个个个个个个个个个个个个个基屏个

个个个 而W_en个个理然而检个个个个个个个个个个个个个个个个个个个屏基ߚ᭄ߚ乥ᆘᄬ఼ 个̍个个个个个个个个个个个个个个个个个ഄഔأ⿏校个带x带急映个(而屏W在个基屏个

个个个个u需nt意急个而状脚状而V状然引检个 个 个 个个屏基个个个个个个个个个个个个个个个个ֱ⬭ऎ ⽕̍ℶ೼ℸ᪡԰个个个个个个个个个个个个个个个个个个基屏个

个个个 而W_en个个自状而检个个个个个个个个个个个个个个个个个个个屏基থ䗕ܕ䆌ᆘᄬ఼ 个̍个个个个个个个个个个个个个个个个个ഄഔأ⿏校个带x带意带个(而屏W在个基屏个

个个个个u需nt意急个而状脚状而V状然急被握]检个 个 个个屏基个个个个个个个个个个个个个个个个ֱ⬭ऎ ⽕̍ℶ೼ℸ᪡԰个个个个个个个个个个个个个个个个个个基屏个

个个个 而W_en个个而脚或映持点自而程检个个个个个个个个个个个个个屏基而脚-或映持屏状看A-或映持 ᥻ࠊᆘᄬ఼ 个̍个个个个个个ഄഔأ⿏校个带x带或点个(而屏W在个基屏个

个个个 而W_en个个A然而笔A自点留检个个个个个个个个个个个个个个屏基而脚-或映持屏状看A-或映持 ഄഔऍ䜡ᆘᄬ఼ 个̍个个ഄഔأ⿏校个带x带持带个(而屏W在个基屏个

个个个 而W_en个个而脚或映持然程Y检个个个个个个个个个个个个个屏基而脚-或映持屏状看A-或映持 ᮍ৥᥻ࠊᓊ䖳ᆘᄬ఼ ഄ̍ഔأ⿏校个带x带持或个(而屏W在个基屏个

个个个 而_en个个个理看理系程V程检个个个个个个个个个个个个个个个屏基理看理系 ⢊ᗕᆘᄬ఼ 个̍个个个个个个个个个个个个个个个个ഄഔأ⿏校个带x带持映个(而在个个个基屏个

}英A而自_自ype然ef检个

屏基————————————————————————————————————————————基屏个

个 个

៥Ӏ㽕Ϣ⬉㛥䗮ֵ䳔㽕⫼ࠄⱘᆘᄬ఼ϔ᳝݅ 引或 ϾǄཌྷӀ߿ߚᰃ˖个

˄ᆘᄬ఼ҹབϟ乎ᑣᦣ䗄ˈⳌֵ↨ⳟ 程P点引引XX ⱘ᭄᥂᠟ݠ㽕ᯢњ໮њ˅个

个

程点而个 ᭄᥂Ӵ䕧Ḑᓣ᥻ࠊᆘᄬ఼个

然程笔个 䰸᭄䫕ᄬ催ԡᆘᄬ఼个

然程程个 䰸᭄䫕ᄬԢԡᆘᄬ఼个

理然而个 乥ᆘᄬ఼个ߚ᭄ߚ
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而B而个 ᥹ᬊ㓧ᄬᆘᄬ఼个

自留而个 থ䗕ֱᣕᆘᄬ఼个

程脚而个 থ䗕᥹ᬊ⢊ᗕᆘᄬ఼个

理点而个 理看理系 ᥻ࠊᆘᄬ఼个

理看理系程V程个 理看理系 ⢊ᗕᆘᄬ఼个

看状而个 Ёᮁܕ䆌ᆘᄬ఼个

看看而个 Ёᮁ⢊ᗕᆘᄬ఼个

自状而个 থ䗕ܕ䆌ᆘᄬ఼个

脚点而个 ᱖ᄬᆘᄬ఼个

A点而个 㞾ࡼ⊶⡍⥛᥻ࠊᆘᄬ఼个

个

ᗢМ䖭М໮ʽϡᖙᗹʽᅲ⦄᳔ㅔऩⱘ੠⬉㛥䗮䆃ˈা䳔㽕⫼ࠄ 操 Ͼᆘᄬ఼ˈ

ཌྷӀ߿ߚᰃ˖个

个

程点而个 ᭄᥂Ӵ䕧Ḑᓣ᥻ࠊᆘᄬ఼个

然程笔个 䰸᭄䫕ᄬ催ԡᆘᄬ఼个

然程程个 䰸᭄䫕ᄬԢԡᆘᄬ఼个

理点而个 理看理系 ᥻ࠊᆘᄬ఼个

而B而个 ᥹ᬊ㓧ᄬᆘᄬ఼个

自留而个 থ䗕ֱᣕᆘᄬ఼个

程脚而个 থ䗕᥹ᬊ⢊ᗕᆘᄬ఼个

个

ʤʤʤʤ⬅⌙ܹ⏅П᳔ㅔ䚼ߚ不

个

ᴹϾ⼎՟⿟ᑣˈϟ䴶⿟ᑣࣙᣀܜ 意 Ͼߑ᭄˖引少߱ྟ࣪ 英A而自 ষ˗急少থ䗕˗意少

᥹ᬊǄ个

引少߱ྟ࣪ 英A而自 ষ个

vo需量个英A而自_需n需t(u需nt意急个通au量rate在个

{个

个 u需nt意急个然程_va首ue始点首ear次点首ear检个个个个个个个个个个个个个个个个个个个个个个个个个个

个 屏屏ᡞ P引少握 㛮䆒㕂Ў 而X然个

个 看系点系管-比P看系引_握个含次个~带x带操检个个个个个

个 看系点系管-比P看系引_握个|次个带x带引检个

个 屏屏ᡞ P引少操 㛮䆒㕂Ў 自X然个个个个个个个个个个个个个个个个

个 看系点系管-比P看系引_操个含次个~带x带操检个个

个 看系点系管-比P看系引_操个|次个带x带引检个

屏屏ܕ䆌 英A而自 ᯊ䩳个个个个个个个个个个个个个个个个 个
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脚Y脚点系管-比脚Y脚A留B点程确点自而程个|次个(引横横引急在检个

屏屏ᯊ䩳ߚ乥ؐ䆒㕂Ў 引个

个个个 脚Y脚点系管-比英A而自点程确然看V个次个带x引检个个 个 个个

个 屏屏映 ԡӴ䕧ˈ引Ͼذℶԡˈ᮴᷵ي޴偠ˈܕ䆌䆓䯂䰸᭄䫕ᄬ఼个

个 英A而自-比程点而个次个带x映意检个

个 屏屏䅵ㅫ䆹⊶⡍⥛㽕∖ⱘ䰸᭄䫕ᄬᆘᄬ఼ؐ个

个 然程_va首ue个次个或映带带带带带带屏引握屏通au量rate个检个

屏屏ݭ䰸᭄䫕ᄬ఼催ԡؐ个个个个个

个 英A而自-比然程笔个次个然程_va首ue个屏个急持握检个

个 屏屏ݭ䰸᭄䫕ᄬ఼Ԣԡؐ个 个 个 个 个 个 个

个 英A而自-比然程程个次个然程_va首ue个化个急持握检个个

个 屏屏然程AB 㕂 带个 ˈ⽕ℶᇍ䰸᭄䫕ᄬ఼ⱘ䆓䯂个 个个

个 英A而自-比程点而个次个带x带意检个 个

个 屏屏ܕ䆌 理看理系ˈ⏙ぎ 而x理看理系个੠个自x理看理系个 个个个个个个个个个个个个个个

个 英A而自-比理点而个次个带x带操检个

个 屏屏䇏 英A而自 ⢊ᗕᆘᄬ఼ᇚ⏙ぎ⅟⬭⢊ᗕ个 个 个个个个个个个个个个个个个个

个 点首ear个次个英A而自-比程脚而检个个

个

个}个

个

急少থ䗕᭄᥂ࠄ P点个

vo需量个英A而自_sen量(u需nt映个基Buffer始个u需nt意急个程en错t闭在个

{个

个 w闭需首e(程en错t闭个传次个带在屏屏㾖ᆳ᭄᥂᳝≵᳝থ䗕ᅠ个

个 {个

个 个 w闭需首e个(个传(英A而自-比程脚而个含个(引横横持在在个在检屏屏ㄝᕙথ䗕ᅠ៤个

个 个 英A而自-比自留而个次个基Buffer检屏屏ᡞ᭄᥂ࠄݭথ䗕ᆘᄬ఼个

个 个 BufferPtr大大检屏屏পϟϔϾ᭄᥂个

个 个 程en错t闭--检屏屏পϟϔϾ᭄᥂个

个 }个

}个

个

意少Ң P点 ᥹ᬊ᭄᥂个

u需nt映个英A而自_re都需ve(vo需量在个

{个 个

个 w闭需首e(传(英A而自-比程脚而个含个(引横横带在在在检屏屏ㄝᕙ᥹ᬊࠄ᭄᥂个

个 return(英A而自-比而B而在检个 个 个 个屏屏䇏ߎ᭄᥂个

}个

个

⿟ᑣ䆺㾷˖不

不不不不

⿟ᑣ 引˖߱ྟ࣪Іষ˄英A而自˅个

个
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个

៥Ӏৃҹⳟࠄ˖个

而X然 Ϣ P引少握 ੠ 点自意急B带_笔A自带 ໡⫼个

自X然 Ϣ P引少操 ੠ 点自意急B带_笔A自引 ໡⫼个

䖭ϸḍᓩ㛮咬䅸ⱘᚙމϟᰃ P引少握 ੠ P引少操始ᑊϨᰃ䕧ܹ⢊ᗕʽ个

៥Ӏ佪ܜ䳔㽕ᡞ䖭ϸϾᓩ㛮䞡ᮄ䆒㕂Ў 而X然 ੠ 自X然 ᓩ㛮˖个

屏屏ᡞ P引少握 㛮䆒㕂Ў 而X然个

看系点系管-比P看系引_握个含次个~带x带操检个个个个

个 看系点系管-比P看系引_握个|次个带x带引检个

个 屏屏ᡞ P引少操 㛮䆒㕂Ў 自X然个个个个个个个个个个个个个个个个

个 看系点系管-比P看系引_操个含次个~带x带操检个个

个 看系点系管-比P看系引_操个|次个带x带引检个

P看系引_握 ᆘᄬ఼ⱘ 通需t带始通需t引始通需t急 䖭 意 Ͼԡ݅ৠއᅮњ䖭Ͼᓩ㛮ᰃҔМࡳ㛑Ǆ个

˄ᓩ㛮䜡㕂೼ᅬᮍ᭄᥂᠟ݠⱘ㄀ 操ゴ˅个

P看系引_握P看系引_握P看系引_握P看系引_握个个个个

B需t急个 B需t引个 B需t带个 䗝ᢽࡳ㛑个

带个 带个 带个 P看系引_握(咬䅸ؐ在个

带个 带个 引个 而X然个

带个 引个 带个 点自意急B带_笔A自带个

P看系引_操P看系引_操P看系引_操P看系引_操个个个个

B需t急个 B需t引个 B需t带个 䗝ᢽࡳ㛑个

带个 带个 带个 P看系引_操˄咬䅸ؐ˅个

带个 带个 引个 自X然个

带个 引个 带个 点自意急B带_笔A自引个

个

䜡㕂⫼њϸহ䆱Ǆ㄀ϔহ䆱ᰃ⫼ᴹܜ⏙ぎॳᴹⱘ⢊ᗕˈ㄀Ѡহ䆱ህᰃᡞཌྷ䞡
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ᮄ䆒㕂Ў 而X然 ៪ 自X然Ǆ˄П᠔ҹ㽕ܜ⏙ぎॳᴹⱘ⢊ᗕᰃ಴Ўˈ؛བ೼䆒㕂Ў 而X然 ៪ 自X然 Пࠡཌྷ㹿⫼ᴹ

خ 点自意急B带_笔A自 㛮ⱘ䆱ˈݭ 看系点系管-比P看系引_操个|次个带x带引检Пৢˈ䖭 意ԡⱘؐ݊ᅲᰃ 带引引ˈⳟࡳ㛑㸼ˈҔМ䛑ϡҷ

㸼ˈ㗠Ϩݭ䖭Ͼ᭄гᰃ᭄᥂᠟ݠϡܕ䆌ⱘ˅个

个

䜡㕂ᅠᓩ㛮ৢˈህ䆹Փ㛑 英A而自 ⱘᯊ䩳њ˖个

屏屏ܕ䆌 英A而自 ᯊ䩳个个个个个个个个个个个个个个个个 个

脚Y脚点系管-比脚Y脚A留B点程确点自而程个|次个(引横横引急在检个

ݭ 脚Y脚A留B点程确点自而程(㋏㒳໪ೈᯊ䩳᥻఼ࠊ在ⱘ 通需t引急 Ў 带 ៪ 引ˈৃҹ᥻ࠊ 英A而自 ᯊ䩳

ⱘ᳝៪᮴Ǆ个

个

䆒㕂 英A而自 乥ؐ校个ߚ

屏屏ᯊ䩳ߚ乥ؐ䆒㕂Ў 引个

个个个 脚Y脚点系管-比英A而自点程确然看V个次个带x引检个

英A而自 ᯊ䩳ؐ次㋏㒳ᯊ䩳屏ߚ乥ؐˈ᠔ҹᔧߚ乥ؐЎ 引 ⱘᯊ׭ˈ英A而自 ᯊ䩳᳔໻ˈ

Ӵ䕧᭄᥂гህ᳔ᖿʽ个

个

߱ྟ࣪Ў໪ೈҹৢˈህ䆹᪡㒉 英A而自 ⱘᆘᄬ఼њˈ佪ܜˈ៥Ӏ䆒㕂Іষ䗮ֵ

Ӵ䕧Ḑᓣˈ᳔ᐌ⫼ⱘϔ⾡Ӵ䕧Ḑᓣህᰃ˖映 ԡ᭄᥂ˈ引 Ͼذℶԡˈ᮴᷵ي޴偠Ǆ

Ḑᓣ䆒㕂೼ 程点而 䖭Ͼᆘᄬ఼䞠䴶䆒㕂Ǆ个

个

䰸њḐᓣ䆒㕂໪ 程̍点而 ᆘᄬ఼ⱘ 通需t操 䖬᥻ࠊⴔ㛑৺ᇍ䰸᭄䫕ᄬ఼䖯㸠䆓䯂˄ 䰸

᭄䫕ᄬ఼ᰃ䆒㕂⊶⡍⥛㽕⫼ࠄⱘ䰸᭄ˈϡ⫼ᗹˈݡᕔϟⳟህ䆆ࠄњ˅个

ḍ᥂៥Ӏ㽕∖ⱘᴵӊ˖个

屏屏映 ԡӴ䕧ˈ引Ͼذℶԡˈ᮴᷵ي޴偠ˈܕ䆌䆓䯂䰸᭄䫕ᄬ఼个
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个 英A而自-比程点而个次个带x映意检个

䆒㕂ᅠњḐᓣˈݡ䆒㕂⊶⡍⥛Ǆ⊶⡍⥛᳝ϔϾ䅵ㅫ݀ᓣˈབϟ˖个

个

⬅䅵ㅫ݀ᓣৃⶹ˖⊶⡍⥛ᰃ⬅ 理p都首颜解英带然程笔解英带然程程解笔英程VA程解然看VA然然VA程 ᅮⱘʽ个އ

理p都首颜校ᰃ 英A而自 乥ҹৢⱘᯊ䩳˗个ߚ

英带然程笔校ᰃ䰸᭄䫕ᄬ఼催ܿԡؐ˗个

英带然程程校ᰃ䰸᭄䫕ᄬ఼Ԣܿԡؐ˗个

笔英程VA程校ᇣ᭄ߚ乥఼ⱘЬ᭄ؐ˗个

然看VA然然VA程校ᇣ᭄ߚ乥఼ⱘ䰸᭄ؐ˗个

个

ᇣ᭄ߚ乥఼ᆘᄬ఼˄理然而˅校个

个

⬅Ϟ೒ᆘᄬ఼ؐৃⶹˈ೼咬䅸ᚙމϟⱘ⊶⡍⥛Ў˖个

个

೼ϔ㠀ᚙމϟˈ៥Ӏϡᖙ㽕⫼ᇣ᭄ߚ乥఼ˈ᠔ҹˈ⬅Ϟᓣৃⶹˈ៥Ӏা䳔㽕

⹂ᅮњ䰸᭄䫕ᄬ఼ⱘؐˈህৃҹ䆒㕂⊶⡍⥛њǄ೼ᑨ⫼ⱘᯊ׭ˈ៥Ӏ㽕∖೼ϔᅮ

ⱘ⊶⡍⥛ϟ䗮ֵˈ᠔ҹᅲ䰙Ϟᰃⶹ䘧⊶⡍⥛ˈ∖䰸᭄䫕ᄬ఼ⱘؐǄ个

个

然程_va首ue个次个理p都首颜屏引握屏英A而自 ⊶⡍⥛个

个

屏屏䅵ㅫ䆹⊶⡍⥛㽕∖ⱘ䰸᭄䫕ᄬᆘᄬ఼ؐ个

个 然程_va首ue个次个或映带带带带带带屏引握屏通au量rate个检个

屏屏ݭ䰸᭄䫕ᄬ఼催ԡؐ个个个个个

个 英A而自-比然程笔个次个然程_va首ue个屏个急持握检个

个 屏屏ݭ䰸᭄䫕ᄬ఼Ԣԡؐ个 个 个 个 个 个 个

个 英A而自-比然程程个次个然程_va首ue个化个急持握检个个

个

䆒㕂དњ⊶⡍⥛ˈЎњ〇ᅮˈ៥ӀህϡᏠᳯ⿟ᑣএᛣ໪ⱘׂᬍ䖭Ͼؐˈ᠔ҹ

⦄೼ˈ៥Ӏ䆹ᡞ䰸᭄䫕ᄬ఼䆓䯂ܕ䆌ԡ݇ᥝњǄ个

个

个 屏屏然程AB 㕂 带个 ˈ⽕ℶᇍ䰸᭄䫕ᄬ఼ⱘ䆓䯂个 个个

个 英A而自-比程点而个次个带x带意检个 个

个

程P点引引XX Ϣ P点 䗮ֵ ᭄̍᥂ᰃ೼ 而x理看理系 ੠ 自x理看理系 Ё䖯䖯ߎߎⱘ 㗠̍咬䅸ᚙމ

ϟˈ理看理系 䖬໘Ѣ݇䯁ⱘ⢊ᗕǄ៥Ӏ⦄೼䆹ᡞཌྷᠧᓔњ˖个
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个

屏屏ܕ䆌 理看理系ˈ⏙ぎ 而x理看理系个੠个自x理看理系个 个个个个个个个个个个个个个个

个 英A而自-比理点而个次个带x带操检个

个

理看理系 ᥻ࠊᆘᄬ఼˄理点而˅个

个

程P点引引XX ᗢМⶹ䘧᳝≵᳝ᬊࠄ᭄᥂ ៪̍ᰃ᳝≵᳝থ䗕ߎএ᭄᥂ ᰃ̍䗮䖛䇏Āথ

䗕᥹ᬊ⢊ᗕᆘᄬ఼˄程脚而 ā˅ᴹ߸ᮁⱘǄ˄ ݇Ѣ 程脚而 ⱘ䆺㒚ᦣ䗄㾕ᅬᮍ᭄᥂᠟ݠ˅个

䇏 程脚而 ⱘ 通需t带 ৃҹⶹ䘧᳝≵᭄᳝᥂᥹ᬊࠄ˖带 Ўぎˈ引 Ў᥹ᬊࠄ᭄᥂˗个

䇏 程脚而 ⱘ 通需t持 ৃҹⶹ䘧᳝≵᳝থ䗕ᅠ᭄᥂˖带 Ў᭄᳝᥂ˈ引 ЎぎǄ个

䰸њ 通需t带 ੠ 通需t持ˈ݊ᅗⱘ 通需t ᳝ѯ䳔㽕䇏ϔϟˈᠡ㛑⏙ᥝҹࠡⱘ⢊ᗕǄЎњ↣

⃵䛑㛑ֱ䆕៥Ӏ㽕থ䗕੠᥹ᬊⱘᄫ㡖䛑ᰃ៥Ӏ᠔㽕∖ⱘǄ೼䖭䞠 ៥̍Ӏܜ䇏ϔϟ

䖭Ͼᆘᄬ఼ˈ⏙ᥝॳᴹⱘ⢊ᗕǄ个

个

屏屏䇏 英A而自 ⢊ᗕᆘᄬ఼ᇚ⏙ぎ⅟⬭⢊ᗕ个 个 个个个个个个个个个个个个个个

个 点首ear个次个英A而自-比程脚而检个个

个

᭄ህᅠ៤њǄৃҹᓔྟ᥹ᬊ੠থ䗕᭄᥂њǄ个ߑ䖭䞠ˈ៥Ӏⱘ߱ྟ࣪ࠄ

˄㾷䞞ϔϟˈ߱ྟ࣪ߑ᭄䞠ᅮНব䞣⫼个个个个个个个个个

u需nt意急个点首ear次点首ear检个

݊ᅲ੠个个个个个

u需nt意急个点首ear检个

ᰃϔḋϔḋⱘˈ䖭ḋᅮНᰃЎњ㾷އ㓪䆥ҹৢѻ⫳ⱘϔϾ War需n需n错始个

War需n需n错个校个var需a通首e个ā点首earā个was个set个通ut个never个use量个



RationᏺԴ䖯ܹ ARM ⱘϪ⬠˖ᕕ᳡ Cortex-M0ڡLPC1114 

Cortex-M0䆎യ板 ration.5d6d.com   ㄀ 46 义   䌁фᓔথᵓ h̟ttp://ration.taobao.com
  

˅个

个

个

个

个

⿟ᑣ 急˖থ䗕᭄᥂ࠄ P点个

个 䖭Ͼ⿟ᑣⳟ䍋ᴹ↨䕗ㅔऩ৻个

vo需量个英A而自_sen量(u需nt映个基Buffer始个u需nt意急个程en错t闭在个

{个

个 w闭需首e(程en错t闭个传次个带在屏屏㾖ᆳ᭄᥂᳝≵᳝থ䗕ᅠ个

个 {个

个 个 w闭需首e个(个传(英A而自-比程脚而个含个(引横横持在在个在检屏屏ㄝᕙথ䗕ᅠ៤个

个 个 英A而自-比自留而个次个基Buffer检屏屏ᡞ᭄᥂ࠄݭথ䗕ᆘᄬ఼个

个 个 BufferPtr大大检屏屏পϟϔϾ᭄᥂个

个 个 程en错t闭--检屏屏পϟϔϾ᭄᥂个

个 }个

}个

ℸ⿟ᑣ᳝ϸϾܹষখ᭄˖个

Buffer ᰃ㽕থ䗕ⱘ᭄᥂᭄㒘˗个

程en错t闭 ᰃ㽕থ䗕᭄᥂ⱘᄫ㡖᭄˗个

ⳟњ߱ྟ࣪ߑ᭄ⱘ䆺㒚㾷䞞ˈⳟ䖭Ͼߑ᭄ህᕜ䕏ᵒњʽ个

个

⿟ᑣ 意˖Ң P点 ᥹ᬊ᭄᥂个

u需nt映个英A而自_re都需ve(vo需量在个

{个 个

个 w闭需首e(传(英A而自-比程脚而个含个(引横横带在在在检屏屏ㄝᕙ᥹ᬊࠄ᭄᥂个

个 return(英A而自-比而B而在检个 个 个 个屏屏䇏ߎ᭄᥂个

}个

䖭Ͼߑ᭄ህ᳈ㅔऩњˈᠻ㸠ϔ⃵䖭Ͼߑ᭄ˈህৃҹҢ P点 ᥹ᬊϔϾᄫ㡖ˈП

᠔ҹ≵᳝ݭ᥹ᬊϔϾ᭄㒘ⱘߑ᭄ ᰃ̍ᴀҎ㾝ᕫ᥹ᬊϔϾ᭄㒘ⱘߑ᭄≵᳝ᛣН Ў̔

ҔМਸ਼˛ॳ಴ᕜㅔऩˈ㄀ϔǃ៥Ӏ೼᥹ᬊ᭄᥂Пࠡϡⶹ䘧㽕᥹ᬊࠄ໮ᇥᄫ㡖ˈԚ

থ䗕ⱘᯊ׭ᔧ✊ᰃᏆⶹⱘ˗㄀Ѡǃ៥Ӏ߽⫼䖭Ͼ᥹ᬊϔϾᄫ㡖ⱘߑ᭄ˈህৃҹ᥹

ᬊϔϾӏᛣ䭓ᑺⱘ᭄᥂᭄㒘њǄϟ䴶Џߑ᭄⿟ᑣⱘࡳ㛑ህᰃᅲ⦄᥹ᬊࠄϔ㒘ӏᛣ

䭓ᑺⱘ᭄㒘᭄᥂ৢ ೼̍㒭⬉㛥থಲⳌৠⱘ᭄㒘᭄᥂ ᑊ̍೼៥Ӏᓔথᵓⱘ 程点然 Ϟᰒ

⼎᥹ᬊࠄⱘ᭄᥂Ǆ个

需nt个高a需n(vo需量在个

{个

个 u需nt映个通yte始xpos需t需on次持带检屏屏ᅮН᥹ᬊᄫ㡖ᄬᬒ੠ 程点然 ᰒ⼎῾തᷛԡ㕂个

个 u需nt映个通uf被]次{带x带带}检屏屏ᅮНথ䗕᭄᥂᭄㒘个

个

个 脚ys点程确_都onf需错(在检屏屏㋏㒳ᯊ䩳䆒㕂个

个 用P看系_需n需t(在检屏屏用P看系 ߱ྟ࣪个

个 英A而自_需n需t(引引持急带带在检屏屏߱ྟ࣪Іষ个

个 程点然_看n需t(在检屏屏߱ྟ࣪ 程点然个

个 程点然_点首ear(W留看自状在检屏屏程点然 ᑩ㡆䗝Ўⱑ㡆个

个

个 w闭需首e(引在个

个 {个

个 个 通yte次英A而自_re都需ve(在检屏屏ㄝᕙ᥹ᬊ P点Ӵ䖛ᴹⱘ᭄᥂个

个 个 通uf被带]次通yte检屏屏ᡞ᥹ᬊࠄⱘᄫ㡖㒭њথ䗕ᆘᄬ఼个
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个 个 程点然_脚闭ow脚tr需n错(xpos需t需on始个急带带始个通uf在检屏屏೼ 程点然 Ϟᰒ⼎᥹ᬊࠄ᭄᥂个

个 个 xpos需t需on个次个xpos需t需on个大个握检个

个 个 英A而自_sen量(通uf始引在检个 屏屏ᡞ᥹ᬊࠄ᭄᥂Ӵಲ⬉㛥个

个 }个

}个

个

ҹϞߑ᭄ⱘᠻ㸠ᬜᵰЎˈ؛བԴ೼⬉㛥ⱘĀІষ䇗䆩ࡽ᠟āϞܹݭĀ闭e首首oā

ᑊথ䗕 Դ̍Ӯⳟࠄ೼ᓔথᵓⱘ 程点然 Ϟᰒ⼎ߎњĀ闭e首首oā̍ ᑊϨ೼ĀІষ䇗䆩ࡽ᠟ā

ⱘĀ᥹ᬊऎඳāгᰒ⼎Ā闭e首首oāǄ个

个

ʥ⬅⌙ܹ⏅Пᦤ催不

个 个

㒚ᖗⱘԴ䖬᳝ϧϮⱘԴϔᅮӮথ⦄ˈϞ䴶ᰃ䞛⫼ᶹ䆶ⱘᮍᓣᅲ⦄ⱘІষ䗮

ֵǄĀᶹ䆶ᮍ⊩ā೼ऩ⠛ᴎᑨ⫼Ёᰃϔ⾡᳔≵᳝ᬜ⥛ⱘᮍ⊩њǄ೼ᅲ䰙ᑨ⫼Ёˈ

៥Ӏᛇ䅽ऩ⠛ᴎخ᳈໮ⱘџᚙˈ㗠ϡᰃϔⳈ೼ㄝᕙ P点 থ䗕᭄᥂䖛ᴹǄ䖭ህ㽕⫼

ІষⱘЁᮁњǄ个ࠄ

个

៥Ӏܜᴹⳟϔϟ݇ѢІষЁᮁⱘϸϾᆘᄬ఼˖个

(Ёᮁܕ䆌ᆘᄬ఼在看状而个

(Ёᮁ⢊ᗕᆘᄬ఼在看看而个

个

个 ҹ A自笔状程个A自映望 ൟ݌߫㋏ 持引 ऩ⠛ᴎЎ՟ˈਃࡼІষЁᮁᮍᓣЎ˖ܜᓔᘏЁᮁ

状AˈݡᓔІষЁᮁ 状脚个

状A个次个引检个

状脚个次个引检个

ᓔњ䖭Ͼ 状脚 ҹৢ ህ̍ৃҹѻ⫳ІষЁᮁњ ᔧ̍ 脚B英理 ᭄᳝᥂থ䗕੠᥹ᬊࠄ᭄᥂ҹ

ৢˈህӮѻ⫳ЁᮁǄᅗⱘ㔎⚍ᰃᰒ㗠ᯧ㾕ⱘˈेϡ㛑໳߿ߚ᥻ࠊਃ݇ࡼ䯁᥹ᬊЁ

ᮁ੠থ䗕ЁᮁǄা㽕 状脚次引ˈᓔњІষЁᮁˈϡㅵথ䗕䖬ᰃ᥹ᬊˈ䛑Ӯѻ⫳ЁᮁǄ个

个 ೼ 点ortex-笔带 Ḍⱘݙ 程P点引引引或 ϞⱘІষЁᮁˈৃҹᅲ⦄᥹ᬊЁᮁ੠থ䗕Ёᮁ

ⱘ߿ߚ᥻ࠊᓔਃ੠݇䯁Ǆϡҙབℸ ཌྷ̍䖬ৃҹѻ⫳݊ᅗⱘ↨བІষ᭄᥂䫭䇃Ёᮁ

ㄝㄝǄ个

个 佪ܜˈᓔਃ 管V看点 Ёᮁ˖管V看点_状na通首e看而编(英A而自_看而编n在检ᠻ㸠ᅠ䖭হ䆱ҹৢˈ

Іষ䖬ϡ㛑໳ѻ⫳Ёᮁ 䳔̍㽕䖯ϔℹᇍІষ῵ഫⱘЁᮁܕ䆌ᆘᄬ఼ 看状而 ⱘᶤѯԡ

䖯㸠䆒㕂ᠡৃҹǄ೼䖭Ͼ 意急 ԡⱘᆘᄬ఼ 看状而 Ё ៥̍Ӏৃҹ᥻ࠊᅗⱘ 通需t带ǃ通需t引ǃ

通需t急ǃ通需t映ǃ通需t望ǄԴৃҹⳟࠄˈা⫼ࠄњ 持 Ͼ 通需tǄ个

个 通需t带校᥹ᬊЁᮁܕ䆌੠᥹ᬊ䍙ᯊЁᮁܕ䆌˗个

个 通需t引校থ䗕Ёᮁܕ䆌˗个

个 通需t急校而X 㒓Ёᮁܕ䆌˄ेއᅮѻ⫳䇌བ᷵ي޴偠䫭䇃ǃذℶԡ䫭䇃ৢᰃ৺ѻ

⫳Ёᮁ˅个

个 通需t映校㞾ࡼ⊶⡍⥛㒧ᴳЁᮁ˗个

个 通需t望校㞾ࡼ⊶⡍⥛䍙ᯊЁᮁ˗个

个

个 ೼䖭䞠ˈ៥Ӏ䆆ϔϟ⫼ⱘ᳔໮ⱘĀᓔਃ᥹ᬊЁᮁāᮍ⊩᥹ᬊ᭄᥂Ǆܜⳟ⼎՟

⿟ᑣ˖个
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u需nt引握个xpos次持带始ypos次持带检个屏屏个ᅮН⎆᱊ᰒ⼎఼߱ྟ࣪ XYതᷛ个

个

vo需量个英A而自_看而编留an量首er(vo需量在个

{个

个 u需nt意急个看而编_看然检个 个 个个屏屏个ᅮН䇏পЁᮁ 看然 োব䞣个

个 u需nt映个通uf被引]次{带x带带}检个个屏屏个ᅮН᥹ᬊ᭄᥂ব䞣᭄㒘个

个

个 看而编_看然个次个英A而自-比看看而检个个个屏屏个䇏Ёᮁ 看然 ো个

个 看而编_看然个次((看而编_看然比比引在含带x操在检屏屏个Ẕ⌟ 通需t或校通需t引个 个

个 需f(看而编_看然个次次个带x带急个在个个 个个屏屏个Ẕ⌟ᰃϡᰃ᥹ᬊ᭄᥂ᓩ䍋ⱘЁᮁ个

个 {个

个 个 通uf被带]个次个英A而自-比而B而检个个个屏屏个Ң 而X理看理系 Ё䇏প᥹ᬊࠄⱘ᭄᥂个

个 个 程点然_脚闭ow脚tr需n错(xpos始ypos始通uf在检个屏屏个ᡞ᭄᥂ᰒ⼎೼⎆᱊ᰒ⼎఼Ϟ个

个 个 xpos大次握检个 个 个 个个屏屏个ᰒ⼎ϟϔϾ᭄᥂ޚخ໛个

个 个 需f(xpos比急带带在个

个 个 {个

个 个 个 xpos次持带检个

个 个 个 ypos大次引映检个

个 个 }个

个 }个

个 return检个

}个

个

需nt个高a需n(vo需量在个

{个

个 屏屏䜡㕂ᯊ䩳个

个 脚ys点程确_都onf需错(在检个

个 屏屏Փ㛑 用P看系 ᯊ䩳(通需t握在ˈՓ㛑 看系点系管 ᯊ䩳(通需t引握在个

个 脚Y脚点系管-比脚Y脚A留B点程确点自而程个|次个(引横横握在|(引横横引握在检个个个

个

个 英A而自_需n需t(引引持急带带在检个屏屏个߱ྟ࣪Іষˈ⊶⡍⥛ 引引持急带带个 个个

个 英A而自-比看状而个次个带x带引检个 屏屏াܕ䆌᥹ᬊЁᮁˈ݇䯁݊ҪЁᮁ个

个 管V看点_状na通首e看而编(英A而自_看而编n在检个屏屏ᓔਃІষЁᮁ个

个

个 程点然_看n需t(在检个个 个个个屏屏个߱ྟ࣪⎆᱊ᰒ⼎఼个

个 程点然_点首ear(用而状状管在检个个屏屏个ᭈሣᰒ⼎㓓㡆个

个 P系看管自_点系程系而次B程A点确检个屏屏个ᅮНヨⱘ买㡆Ў咥㡆个

个 BA点确_点系程系而次用而状状管检个个屏屏个ᅮНヨⱘ㚠᱃㡆Ў㓓㡆个

个

个 w闭需首e(引在检个

个 {个

个 个 检个

个 }个
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}个

个

⿟ᑣ䆺㾷˖不

Ϟ䴶⿟ᑣⱘᠻ㸠㒧ᵰᰃ˖೼Іষ䇗䆩䕃ӊ䕧ܹḚ䞠䴶䕧᭄ܹ᥂ˈ⚍ߏথ䗕ˈ

ᇚӮ೼⎆᱊ᰒ⼎఼Ϟ䴶ᰒ⼎ߎᴹǄ↨བ䕧ܹ 闭e首首o个wor首量ˈ⚍ߏথ䗕ˈᇚӮ೼⎆

᱊ᰒ⼎఼Ϟᰒ⼎ 闭e首首o个wor首量Ǆ个

Ϟ䴶ⱘ⿟ᑣࣙ৿ϔϾЏߑ᭄ˈϔϾІষЁᮁ໘⧚ߑ᭄Ǆ个

Џߑ᭄䞠䴶ࣙᣀಯϾ䚼ߚˈϔᰃᯊ䩳䜡㕂ˈѠᰃІষ䜡㕂ˈϝᰃ⎆᱊ᰒ⼎఼

䜡㕂ˈಯᰃϾ w闭需首e ᕾ⦃ˈ䖭䞠䴶ৃҹܹݭ⫼᠋䳔㽕ᠻ㸠ⱘ݊Ҫ⿟ᑣǄ个

ᯊ䩳䜡㕂䚼ߚ੠⎆᱊ᰒ⼎䜡㕂䚼ߚϡᰃ䖭䞠ⱘ䞡⚍ˈ䖭䞠䆆ϔϟІষⱘ䜡

㕂Ǆ佪ܜᠻ㸠Іষ߱ྟ࣪ߑ᭄ˈՓ㛑Іষˈᑊᡞ⊶⡍⥛䆒㕂Ў 引引持急带带ˈ᥹ϟᴹ

ⱘ䖭ᴵ䇁হ 英A而自-比看状而个次个带x带引检ेܕ䆌Іষ᥹ᬊЁᮁǄ˄ ⊼ᛣ˖ܕ䆌Іষ᥹ᬊЁᮁⱘᯊ

䆌њІষ᥹ᬊЁᮁҹৢˈ᥹ϟᴹˈህ䳔㽕ℷܕ˅䆌Іষ᥹ᬊ䍙ᯊЁᮁܕৠᯊӮˈ׭

ᓣᓔਃІষЁᮁњ 管V看点_状na通首e看而编(英A而自_看而编n在检ПৢˈབᵰІষ᥹ᬊࠄњ᭄᥂ˈᠡ

Ӯ䖯ܹĀІষЁᮁ໘⧚ߑ᭄ā个

ІষЁᮁ໘⧚ߑ᭄˖೼䖭Ͼߑ᭄ᔧЁˈ⬅Ѣ៥Ӏাܕ䆌њ᥹ᬊЁᮁˈ᠔ҹা

ᰃẔ⌟њϔϟ 看看而 ᆘᄬ఼ݙᆍˈⳟⳟᰃϡᰃ᥹ᬊ᳝ᬜ᭄᥂ᓩ䍋ⱘЁᮁǄབᵰᰃˈ

ህᠻ㸠 需f ᴵӊ䞠䴶ⱘ䇁হǄ䖭ѯ䇁হे䇏প 而X理看理系 Ёⱘ᭄᥂ৢ ᰒ̍⼎೼⎆᱊ሣ

ᐩϞǄ个

ⳟࠄ䖭䞠ˈԴӮথ⦄ˈ೼Џߑ᭄ⱘ w闭需首e 䞠䴶ˈ៥Ӏৃҹ䅽 程P点引引引或 এᠻ㸠

݊ᅗⱘџᚙˈা᳝೼᭄᳝᥂ҢІষϞ䖛ᴹˈᠡӮ䖯㸠ІষЁᮁ໘⧚ߑ᭄Ǆ䖭ḋⱘ

䆱ˈህ↨Пࠡⱘ䙷⾡ᶹ䆶ᮍᓣᬜ⥛催໮њ৻ʽ个

݇ѢĀথ䗕Ёᮁā੠݊ᅗĀ㒓Ёᮁā̍ ໻ᆊৃҹ㞾Ꮕ⏅ܹⷨおϔϟǄᴀ᠟ݠ

াᏺ乚໻ᆊܹ䮼ˈ݊ᅗⱘህ䴴㞾ᏅњǄ个

个

ϝǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ个

 
ᣝ✻ǉMINI LPC1114⿟ᑣϟ䕑䇈ᯢǊⱘᮍ⊩ˈᡞℸゴᇍᑨⱘ⿟ᑣ HEX ᭛ӊ

ϟ䕑ࠄᄺдᵓϞǄ 
个 个

ᠧᓔĀІষ䇗䆩ࡽ᠟ā个

 个

ঠߏℸ೒ᷛǄᠧᓔৢˈབϟ೒᠔⼎˖个

䆒㕂䇈ᯢг೼೒⠛Ϟ㸼ᯢњǄ݊ ᅲ䆒㕂ⱘഄᮍህϸϾ ϔ̍ϾᰃԴ⦄೼᠔⫼ⱘІষˈ

঺໪ϔϾᰃ⊶⡍⥛㽕ᬍЎ 张张挥性带带ˈे᳔໻ؐǄ个

Āᶹ䆶ᮍᓣāⱘ⿟ᑣᬃᣕথ䗕Ё᭛Ǆ个

ĀЁᮁᮍᓣāⱘ⿟ᑣাخњথ䗕㣅᭛ⱘ⿟ᑣǄ个

⊼ᛣ˖೼Փ⫼Іষⱘᯊ݇׭ᥝ 真脚P ᓔ݇个

个

个
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个

个

个

个

个

个

个

个

个

个

个

个

个

个

个

个
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㄀݁ゴ㄀݁ゴ㄀݁ゴ㄀݁ゴ不看思灭不看思灭不看思灭不看思灭 ᘏ㒓᥹ষᘏ㒓᥹ষᘏ㒓᥹ষᘏ㒓᥹ষ不不不不

ϔǃܹ䮼ᇐ䇏不

Ѡǃ⹀ӊ䖲᥹不

ϝǃ῵ᢳ 看思灭 䗮ֵᯊᑣ䇏ݭ AT思4灭引描 
3.1 䕃ӊ䆒䅵 
3.2 ⿟ᑣ䆺 

ಯǃ⹀ӊ 看思灭 ῵ഫ䇏ݭ AT思4灭引描不

4.1 䕃ӊ䆒䅵 
4.2  

Ѩǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ不

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



RationᏺԴ䖯ܹ ARM ⱘϪ⬠˖ᕕ᳡ Cortex-M0ڡLPC1114 

Cortex-M0䆎യ板 ration.5d6d.com   ㄀ 52 义   䌁фᓔথᵓ h̟ttp://ration.taobao.com
  

ϔǃܹ䮼ᇐ䇏不

 I2C ᘏ㒓ᰃ⬅亲߽⌺݀ৌᓔথⱘϸ㒓ࠊІ㸠ᘏ㒓᥹ষˈ⦄೼㹿ᑓ⊯ⱘᑨ⫼೼

ᕜ໮ⱘऩ⠛ᴎ៪㗙ᰃ݊ᅗⱘ㢃⠛Ϟˈᔶ៤њϔᅮⱘᷛޚǄ↨བ៥Ӏᕜ❳ᙝⱘ

EEPROMᄬټ㢃⠛ AT24CXX ㋏߫ˈ䖬᳝ LM75 䲚៤⏽ᑺӴᛳ఼ M̍MA7455ࡴ

䗳ᑺӴᛳ఼ㄝ䛑ৃҹ⫼ I2C ᘏ㒓ᇍ݊䖯㸠᥻ࠊǄ 
 
 LPC1114Ϟ䲚៤᳝ϔϾ I2C ᘏ㒓᥹ষǄ 
 
 ϟ䴶ˈ៥Ӏ䞛⫼ϸ⾡ᮍᓣᴹᄺдǄ 
㄀ϔ⾡ᮍᓣ˖⫼ LPC1114ⱘ GPIOষ῵ᢳ I2C ᘏ㒓䇏ݭ AT24C16̠  
㄀Ѡ⾡ᮍᓣ˖⫼ LPC1114ݙ䚼䲚៤ⱘ I2C ῵ഫ䇏ݭ AT24C16Ǆ 
 
Ѡǃ⹀ӊ䖲᥹不

个

 LPC1114ⱘ PIN15੠ PIN16᳝ϸϾࡳ㛑ˈϔϾᰃ GPIOᓩ㛮 P0.4੠ P0.5̍
঺໪ϔϾᰃ I2C䗮ֵ⫼ⱘ SCL੠ SDAᓩ㛮Ǆ៥Ӏ㽕䗝ᢽ䖭Ͼᓩ㛮԰ЎҔМࡳ㛑ˈ

ህ䳔㽕⫼ IOCONᆘᄬ఼ˈ䖭ϸϾ㛮咬䅸ᰃ GPIOᓩ㛮 P0.4੠ P0.5Ǆ 
 ϟ䴶ҟ㒡ⱘĀ῵ᢳ I2Cā੠Ā⹀ӊ I2Cā䛑ᰃ⫼䖭ϸϾᓩ㛮ˈাϡ䖛ˈ೼⫼

Ā῵ᢳ I2Cā䗮ֵⱘᯊ׭ˈᡞ䖭Ͼ㛮䜡㕂Ў GPIOᓩ㛮Ǆ೼⫼Ā⹀ӊ I2C 䗮ֵā

ⱘᰃৢˈᡞ䖭ϸϾ㛮䜡㕂Ў SCL੠ SDAᓩ㛮Ǆ 
 
ϝǃ῵ᢳ 看思灭 䗮ֵᯊᑣ䇏ݭ AT思4灭引描不

3.1 䕃ӊ䆒䅵 
/****************************************/ 

࣪ྟ߱˖㛑ࡳ᭄ߑ */ I2Cᓩ㛮˄῵ᢳ I2C˅   */ 

/****************************************/ 

void I2C_Init(void) 

{           

 GPIO0->DIR |= (1<<4)|(1<<5);  // 䆒㕂 P0.4,P0.5㛮Ў䕧ߎ 

 GPIO0->DATA |= (1<<4)|(1<<5); // 䕧ߎ催⬉ᑇ SCL=1 SDA=1 

} 

 

/****************************************/ 

㛑˖থࡳ᭄ߑ */ I2C䍋ྟֵো˄῵ᢳ I2C˅   */ 

/****************************************/ 

void I2C_Start(void) 

{ 

 GPIO0->DIR |= (1<<5);     // 䆒㕂 SDAᓩ㛮Ў䕧ߎ 

 GPIO0->DATA  |= (1<<5);   // SDA=1; 

 delay_us(5);    

 GPIO0->DATA  |= (1<<4);   // SCL=1; 
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 delay_us(5); 

  GPIO0->DATA  &= ~(1<<5);  // SDA=0; 

 delay_us(5); 

}    

 

/****************************************/ 

㛑˖থࡳ᭄ߑ */ I2C㒧ᴳֵো˄῵ᢳ I2C˅   */ 

/****************************************/ 

void I2C_Stop(void) 

{ 

 GPIO0->DIR |= (1<<5);     // SDA䕧ߎ 

 GPIO0->DATA  &= ~(1<<5);  // SDA=0; 

  delay_us(5); 

 GPIO0->DATA  |= (1<<4);   // SCL=1; 

 delay_us(5); 

 GPIO0->DATA  |= (1<<5);   // SDA=1; 

 delay_us(5);            

} 

 

/****************************************/ 

㛑˖ㄝᕙᑨㄨֵো ˄῵ᢳࡳ᭄ߑ */ I2C˅   */ 

 /*            ষখ᭄˖1˖᥹ᬊᑨㄨ༅䋹ߎ */

/*           0̟ ᥹ᬊᑨㄨ៤ࡳ            */ 

/****************************************/ 

uint8 I2C_Wait_Ack(void) 

{ 

 uint8 ack_sign; 

 

 GPIO0->DIR|=(1<<5);     // 䆒㕂 SDAᓩ㛮Ў䕧ߎ 

 GPIO0->DATA|=(1<<5);   // SDA=1; 

 GPIO0->DATA|=(1<<4);   //SCL=1; 

 GPIO0->DIR  &= ~(1<<5);   //SDA䆒㕂Ў䕧ܹ   

 delay_us(5); 

 if((GPIO0->DATA&(1<<5))==(1<<5))ack_sign=1; 

 else ack_sign=0;     

 GPIO0->DATA&=~(1<<4);   //SCL=0;  

    

 return ack_sign;   

}  

 

/****************************************/ 

㛑˖থ䗕ϔϾᄫ㡖᭄᥂˄῵ᢳࡳ᭄ߑ */ I2C˅*/ 

/* ܹষখ᭄˖wbyte:㽕থ䗕ⱘᄫ㡖         */ 
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/****************************************/      

void I2C_Send_Byte(uint8 wbyte) 

{                         

    uint8 i,temp,temp1;    

 GPIO0->DIR |= (1<<5);  // 䆒㕂 SDA ᓩ㛮Ў䕧ߎ     

 temp1=wbyte; 

    for(i=0;i<8;i++) 

    {               

        GPIO0->DATA&=~(1<<4); // SCL=0; 

  delay_us(5); 

  temp=temp1; 

  temp=temp&0x80; 

  if(temp==0x80) 

  GPIO0->DATA |= (1<<5); // SDA=1; 

  else 

  GPIO0->DATA &= ~(1<<5);// SDA=0; 

  delay_us(5); 

  GPIO0->DATA  |= (1<<4); // SCL=1; 

  delay_us(5);  

  GPIO0->DATA  &= ~(1<<4);// SCL=0;  

  delay_us(5); 

  temp1<<=1; 

    }   

}       

 

/****************************************/ 

㛑˖䇏ϔϾᄫ㡖᭄᥂˄῵ᢳࡳ᭄ߑ */ I2C˅  */ 

 /*          ⱘᄫ㡖ߎষখ᭄˖rebyte:䇏ߎ */

/****************************************/    

uint8 I2C_Read_Byte(void) 

{ 

 uint8 i,rebyte=0; 

 GPIO0->DIR &= ~(1<<5);  //SDA䆒㕂Ў䕧ܹ 

    for(i=0;i<8;i++ ) 

 { 

        rebyte<<=1; 

  delay_us(5); 

  GPIO0->DATA  &= ~(1<<4);  // SCL=0; 

        delay_us(5); 

  GPIO0->DATA  |= (1<<4);   // SCL=1; 

        delay_us(5); 

        if((GPIO0->DATA&(1<<5))==(1<<5))//if(SDA==1) 

  rebyte|=0x01;   
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    }       

    return rebyte; 

}  
总射思不⿟ᑣ䆺㾷不

 ᳝Ϟ䴶ⱘ⿟ᑣৃҹⳟߎ ៥̍Ӏᑊ≵᳝ᓔਃ LPC1114ⱘݙ䚼 I2C ῵ഫ 㗠̍ᰃⳈ

᥹᥻ࠊ GPIOষⱘ催Ԣ⬉ᑇ೼ᅲ⦄ I2C ᯊᑣⱘˈ݊ᅲˈ䖭Ͼ⿟ᑣᑊϡ䰠⫳ˈབᵰ

Դ᳒Ҟݭ䖛 51ऩ⠛ᴎ䇏ݭ 24C16ⱘ⿟ᑣˈህӮথ⦄њǄϞ䴶䖭ѯ⿟ᑣेᰃ៥ᡞ

ࠡⱘ 1 ऩ⠛ᴎ䇏ݭ 24C16⿟ᑣ⿡ᖂׂᬍњҹৢᕫࠄⱘǄ䳔㽕⊼ᛣⱘഄᮍህᰃˈ

㽕ড়⧚ⱘ䕀ᤶ GPIOষⱘ䕧ܹ੠䕧ߎ⢊ᗕˈᔧ៥Ӏ㒭 AT24C16ݭ᭄᥂៪ੑҸⱘ

ᯊ׭ˈSDAᓩ㛮ᰃ԰Ў䕧ߎᓩ㛮ⱘˈᔧ䇏 AT24C16Ёⱘ᭄᥂ⱘᯊ׭ˈSDAᓩ㛮

ᰃ԰Ў䕧ܹᓩ㛮ⱘˈབᵰℸᯊԴϡᡞ SDA ᓩ㛮䆒㕂Ў䕧ܹˈ䇏ߎⱘؐᇚӮ∌䖰

ᰃ 0xFFǄ 
 ҹϞⱘ⿟ᑣᰃ೼ i2c.c ᭛ӊЁᅮНⱘǄ㽕ᅲ⦄䇏ݭ AT24C16̍ 䳔㽕ḍ᥂

AT24C16 ⱘᯊᑣݭད䇏ߑݭ᭄ǄAT24C16ⱘᯊᑣ䯂乬ˈ䖭䞠ህϡ⍝ঞњˈԴৃ

ҹ೼䆹ゴᇍᑨⱘ⿟ᑣЁⱘ at24c16.c᭛ӊᔧЁᡒࠄⳌ݇ߑ᭄Ǆ 
 
ಯǃ⹀ӊ 看思灭 ῵ഫ䇏ݭ AT思4灭引描不

4射引不䕃ӊ䆒䅵不

/****************************************/ 

࣪ྟ߱˖㛑ࡳ᭄ߑ */ LPC1114 I2C῵ഫ      */ 

/* ܹষখ᭄˖Mode :0 , ᜶䗳῵ᓣ         */ 

/*                 1 , ᖿ䗳῵ᓣ         */ 

/****************************************/ 

void I2C_Init(uint8 Mode) 

{ 

 SYSCON->PRESETCTRL |= (1<<1); // De-asserted I2C῵ഫ˄೼ਃࡼ I2C ῵ഫПࠡˈᖙ

乏৥䆹ԡݭ 1˅ 

  SYSCON->SYSAHBCLKCTRL |= (1<<5); // Փ㛑 I2Cᯊ䩳 

 SYSCON->SYSAHBCLKCTRL |= (1<<16); // Փ㛑 IOCONᯊ䩳 

   IOCON->PIO0_4 &= ~0x3F;      

   IOCON->PIO0_4 |= 0x01;  // ᡞ P0.4㛮䜡㕂Ў I2C SCL  

   IOCON->PIO0_5 &= ~0x3F;  

   IOCON->PIO0_5 |= 0x01;  // ᡞ P0.5㛮䜡㕂Ў I2C SDA  

 SYSCON->SYSAHBCLKCTRL |= (1<<16); // ⽕㛑 IOCONᯊ䩳  

    if(Mode == 1) // ᖿ䗳 I2C䗮ֵ (໻㑺 400KHzӴ䕧䗳⥛)˄ AT24C16ᬃᣕ 400Kᖿ䗳῵ᓣ  ˅

    { 

       I2C->SCLH = 47;   

      I2C->SCLL = 93;   

    } 

    else  // Ԣ䗳 I2C 䗮ֵ  (໻㑺 100KHzӴ䕧䗳⥛) 

    { 

       I2C->SCLH = 47*4;  

       I2C->SCLL = 93*4;  
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    } 

    I2C->CONCLR = 0xFF;  // ⏙᠔᳝ᷛᖫ 

    I2C->CONSET |= I2CONSET_I2EN;  // Փ㛑 I2C᥹ষ 

} 

 

/************************************************** */ 

 /*                          ℶֵোذ㛑˖থ䗕ࡳ᭄ߑ */

/************************************************** */ 

void I2C_Stop(void) 

{ 

   I2C->CONCLR = I2CONCLR_SIC;    // ⏙ SIᷛᖫԡ 

   I2C->CONSET |= I2CONSET_STO;  // থ䗕ذℶֵো 

} 

 

/************************************************** */ 

㛑˖I2Cࡳ᭄ߑ */ থ䗕ੑҸ᭄᥂                       */ 

/* ܹষখ᭄˖Ctrl : ੑҸ+ഄഔᄫ㡖                  */ 

 /*                               ࡳষখ᭄˖0˖៤ߎ */

/*           1: ༅䋹                               */ 

/************************************************** */ 

uint8 I2C_Send_Ctrl(uint8 CtrlAndAddr) 

{ 

    uint8 res; 

 

    if(CtrlAndAddr & 1)    // བᵰᰃ䇏ੑҸ 

        res = 0x40; // 40Hҷ㸼ᓔྟֵো੠䇏ੑҸᏆ㒣Ӵ䕧ᅠ↩ˈᑊϨᏆ㒣᥹ᬊࠄ ACK 

    else      // བᵰᰃੑݭҸ 

        res = 0x18; // 18Hҷ㸼ᓔྟֵো੠ੑݭҸᏆ㒣Ӵ䕧ᅠ↩ˈᑊϨᏆ㒣᥹ᬊࠄ ACK 

 // থ䗕ᓔྟֵো 

    I2C->CONCLR = 0xFF; // ⏙᠔᳝ᷛᖫԡ 

    I2C->CONSET |= I2CONSET_I2EN | I2CONSET_STA; // Փ㛑থ䗕ᓔྟֵো 

    while(!(I2C->CONSET & I2CONSET_SI));   // ㄝᕙᓔྟֵোথ䗕ᅠ៤ 

 // থ䗕ੑҸ+ഄഔᄫ㡖 

    I2C->DAT = CtrlAndAddr;  // ᡞ㽕থ䗕ⱘᄫ㡖㒭њ DAT ᆘᄬ఼ 

    I2C->CONCLR = I2CONCLR_STAC | I2CONCLR_SIC; // ⏙䰸ᓔྟ STARTԡ੠ SIԡ  

    while(!(I2C->CONSET & I2CONSET_SI));  // ㄝᕙ᭄᥂থ䗕ᅠ៤ 

    if(I2C->STAT != res)   // 㾖ᆳ STATᆘᄬ఼ડᑨⱘ⢊ᗕ ߸̍ᮁᰃ৺ℷ⹂ᠻ㸠䇏៪ੑݭ

Ҹ 

    { 

       I2C_Stop();   // ≵᳝ᅠ៤ӏࡵˈথ䗕ذℶֵোˈ㒧ᴳ I2C 䗮ֵ 

       return 1;    // 䖨ಲ 1ˈ㸼ᯢ༅䋹ʽ 

    } 

    return 0;    // བᵰℷ⹂ᠻ㸠䖨ಲ 0 
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} 

/************************************************** */ 

㛑˖I2Cࡳ᭄ߑ */ থ䗕ϔᄫ㡖᭄᥂                     */ 

/* ܹষখ᭄˖sebyte : 㽕থ䗕ⱘᄫ㡖                 */ 

/************************************************** */ 

void I2C_Send_Byte(uint8 sebyte) 

{ 

   I2C->DAT = sebyte;   // ᡞᄫ㡖ܹݭ DAT ᆘᄬ఼ 

   I2C->CONCLR = I2CONSET_SI;   // ⏙䰸 SIᷛᖫ 

   while(!(I2C->CONSET & I2CONSET_SI));  // ㄝᕙ᭄᥂থ䗕ᅠ៤ 

} 

 

/************************************************** */ 

㛑˖I2Cࡳ᭄ߑ */ ᥹ᬊϔᄫ㡖᭄᥂                     */ 

/* ܹষখ᭄˖rebyte : 㽕᥹ᬊⱘᄫ㡖                 */ 

/************************************************** */ 

uint8 I2C_Recieve_Byte(void) 

{ 

 uint8 rebyte; 

  

 I2C->CONCLR = I2CONCLR_AAC | I2CONCLR_SIC;  // ⏙ AA ੠ SIᷛᖫ 

 while(!(I2C->CONSET & I2CONSET_SI));  // ㄝᕙ᥹ᬊ᭄᥂ᅠ៤ 

 rebyte = (uint8)I2C->DAT; // ᡞ᥹ᬊࠄⱘ᭄᥂㒭њ rebyte 

 

 return rebyte; 

} 

 

4射思不⿟ᑣ䆺㾷不

 ⳟ߱ྟ࣪ߑ᭄ˈ䖭䞠䗮䖛 IOCON ᆘᄬ఼ᡞ P0.4੠ P0.5ᓩ㛮䆒㕂៤њ SCL
੠ SDA ᓩ㛮Ǆ㗠Ϩᓔਃњ I2C 䗮ֵᯊ䩳Ǆ䖭䞠䳔㽕䆆ϔϟ݇ܜⱘᆘᄬ఼ˈ佪ܜ

ⳟ PRESETCTRL̍ 䖭Ͼ 32ԡᆘᄬ఼᳝ 4Ͼ៥Ӏৃҹ᥻ࠊⱘԡˈ݊ᅗԡֱ⬭Ǆ䖭

ಯϾԡ߿ߚᇍᑨ SSP0 I2C SSP1 CANǄԴৃҹⳟࠄ 䖭̍Ͼᆘᄬ఼ㅵ⧚ⴔ䗮ֵⳌ݇

ⱘ῵ഫǄ݊ Ё㄀ಯԡ bit3ᰃ CAN ᥻ࠊԡ া᳝̍೼ LPC11CXX᥻఼ࠊϞᠡ䍋԰⫼Ǆ

䖭Ͼᆘᄬ఼ⱘৡᄫিخĀ໪䆒໡ԡ᥻ࠊᆘᄬ఼ā̍ ⳟৡᄫⳳᰃ᧲ϡពᗢМ⫼䖭Ͼ

ᆘᄬ఼Ǆⳟⳟ䇈ᯢ֓ᯢњˈ᭄᥂᠟ݠϞ䇈ˈ೼↣⃵ᓔਃ SSP0 I2C SSP1 CAN῵
ഫⱘᯊ׭ˈ䛑䳔㽕ܜ৥䖭Ͼᆘᄬ఼ⱘᇍᑨԡݭ 1ˈⳂⱘᰃЎњ de-assertᇍᑨⱘ῵

ഫǄ೼䖭䞠ˈ៥ⳳᰃⳟϡពЎҔМˈ᠔ҹህϡ䇃ᇐԴӀњˈᣝ✻᭄᥂᠟ݠϞ䇈ⱘ

 ህৃҹњǄخ✻
 ᥹ϟᴹˈህᰃᓔਃњ SYSAHBCLKCTRLⱘ bit5ˈ䆹ԡᇍᑨ I2C ᯊ䩳Ǆ೼䜡

㕂ᅠ SDA੠ SCLࡳ㛑Пৢˈህৃҹᇍ I2C->SCLH੠ I2C->SCLLؐݭˈҢ䖭Ͼ

㣅᭛ᄫ䴶ⳟˈህৃҹⶹ䘧ˈ䖭ϸϾᆘᄬ఼߿ߚ᥻ࠊⴔ SCLⱘ催⬉ᑇ੠Ԣ⬉ᑇǄ 
 ᥹ϟᴹⱘϸϾᆘᄬ఼ˈCONCLR ੠ CONSETǄᰃϟ䴶ⱘߑ᭄⫼ⱘ᳔໮ⱘϸ

Ͼᆘᄬ఼ǄCONCLRᰃĀ⏙䰸ᷛᖫԡᆘᄬ఼ā̍ CONSETᰃĀ䆒㕂ᷛᖫԡāᆘᄬ
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఼Ǆㅔऩϔ⚍䇈ˈCONSETᆘᄬ఼᥻ࠊⴔ I2C 䗮ֵⱘੑҸǃᯊᑣ੠ᓔਃ݇䯁ˈ

㗠Ϩ䖬ৃҹ㾖ᆳ⢊ᗕǄCONCLRᆘᄬ఼ⱘԡᇍᑨⴔ CONSETⱘԡˈᇍ CONSET
ⱘᇍᑨԡ⏙䰸Ǆ 
while(!(I2C->CONSET & I2CONSET_SI));  // ㄝᕙ᥹ᬊ᭄᥂ᅠ៤ 

ⳟϞ䴶䖭ᴵ䇁হˈ೼Ϟ䴶ⱘߑ᭄Ёߎ⦄ⱘ⃵᭄ᕜ໮Ǆ䖭ህᰃ CONSETᆘᄬ఼⫼

԰㾖ᆳ⢊ᗕⱘ⫼⊩ˈᅗⱘ bit3 িخ SI̍ 䖭Ͼԡ޴Т೼ I2C 䗮ֵᔧЁথ⫳ӏԩџ

ᚙ䛑Ӯ㹿㞾ࡼ㕂ԡˈ䖭ѯџᚙৃҹᰃথᓔᓔྟֵোˈᬊࠄ᭄᥂ㄝㄝǄ 
 ᇍ CONCLRᆘᄬ఼ᇍᑨⱘԡݭ 1⏙䰸ᇍᑨⱘԡᷛᖫǄ 
I2C->DAT ᆘᄬ఼੠ GPIO->DATAᆘᄬ఼ⱘ⫼⊩ϔḋǄ 
 ҹϞⱘ⿟ᑣᰃ೼ i2c.c ᭛ӊЁᅮНⱘǄ㽕ᅲ⦄䇏ݭ AT24C16̍ 䳔㽕ḍ᥂

AT24C16 ⱘᯊᑣݭད䇏ߑݭ᭄ǄAT24C16ⱘᯊᑣ䯂乬ˈ䖭䞠ህϡ⍝ঞњˈԴৃ

ҹ೼䆹ゴᇍᑨⱘ⿟ᑣЁⱘ at24c16.c᭛ӊᔧЁᡒࠄⳌ݇ߑ᭄Ǆ 
 
Ѩǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ不

ᣝ✻ǉMINI LPC1114⿟ᑣϟ䕑䇈ᯢǊⱘᮍ⊩ˈᡞℸゴᇍᑨⱘ⿟ᑣ HEX ᭛ӊ

ϟ䕑ࠄᄺдᵓϞǄ 
 
Џߑ᭄ⱘᅲ⦄ॳ⧚˖ 

佪ܜˈ৥ 24C16ᔧЁܹݭϔϾᄫ㡖᭄᥂ˈ✊ৢˈ䇏ߎᴹẔ⌟ˈ䗮䖛䖭⾡ᮍ⊩

ᴹẔ⌟ AT24C16ᰃ৺ᄬ೼Ǆ 
 ᭄Ǆߑ໮ᄫ㡖ݭՓ⫼њ䇏߿ߚৢ✊ 
ϸ⾡ᅲ⦄ᮍᓣⱘЏߑ᭄ϔ῵ϔḋˈᬜᵰгᰃϔ῵ϔḋʽ 
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㄀ϗゴ㄀ϗゴ㄀ϗゴ㄀ϗゴ不AD灭不AD灭不AD灭不AD灭 ⌟⏽⌟⏽⌟⏽⌟⏽不不不不

ϔǃܹ䮼ᇐ䇏不

Ѡǃ⹀ӊ䖲᥹不

ϝǃ䕃ӊ䆒䅵 
ಯǃ⿟ᑣ䆺㾷不

Ѩǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ不
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ϔǃܹ䮼ᇐ䇏不

 LPC1114ݙ䚼䲚៤њϔϾ ADC ῵ഫǄৃҹ໡⫼ࠄ 8 Ͼᓩ㛮ϞᴹՓ⫼ˈ㗠Ϩ

ৃҹ 8 Ͼᓩ㛮ৠᯊՓ⫼Ǆߚ䕼⥛ৃ䇗ˈ᳔໻ߚ䕼⥛Ў 10 ԡˈे᳔ᇣߚᑺؐ˖

3.3/1024V = 3.22mVǄ䖭Ͼ ADC ῵ഫৃҹ䞛⫼䕃ӊ᥻ࠊ੠⹀ӊᠿᦣϸ⾡ᮍᓣ⌟

䞣ᓩ㛮Ϟⱘ⬉य़Ǆ೼䖭䞠ˈ៥ᇚҟ㒡⫼⹀ӊᠿᦣᮍᓣ⌟䞣⬉य़ˈᇍѢ䕃ӊ᥻ࠊᮍ

ᓣˈ਼ゟࡳⱘ᠟ݠϞݭⱘᕜ䆺㒚ˈ໻ᆊৃҹএⳟϔϟǄ 
 
Ѡǃ⹀ӊ䖲᥹不

个

个

೼ MINI LPC1114Ϟˈ⫼њ AD7 䖭Ͼᓩ㛮Ǆ೒Ё RT ेЎ催㊒ᑺ⛁ᬣ⬉䰏

MF58̍ 㒣䖛ᅲ⌟ˈ䖭Ͼ⬉䰏㊒ᑺདˈ〇ᅮᗻ෾⿄Ӭ⾔ʽخᅠ䖭Ͼ՟⿟ˈԴህӮ

ᛳ㾝ࠄњǄ 
 
ϝǃ䕃ӊ䆒䅵不

 
 ⬅Ϟ೒ৃⶹˈ⛁ᬣ⬉䰏੠ 10K ⱘ᱂䗮⬉䰏ᇍ 3.3V य़Ǆḍ᥂ߚ MF58ⱘ᭄᥂

᠟ݠˈৃҹᶹࠄᇍᑨ⏽ᑺⱘ⬉䰏ؐǄ᠔ҹˈ៥Ӏህৃҹ೼⫼ LPC1114ⱘ ADC ⌟

ߎय़݀ᓣˈ䅵ㅫߚ⫼߽ݡˈय़ৢ⬉ߎ RT ⱘ⬉䰏ؐˈ✊ৢḍ᥂⬉䰏ؐˈডᶹ⏽ᑺˈ

ेৃᅠ៤Ǆϟ䴶ᰃ↣ϔℹⱘ⿟ᑣǄЎњ䅽ϰ࣫ⱘ᳟ট੠⍋फⱘ᳟ট䛑㛑⫼ࠄˈ៥

ⱘ⌟䞣⏽ᑺ㣗ೈЎ˖䳊ϟخ 40ᑺࠄ䳊Ϟ 50ᑺǄ 
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/*****************************************/ 

࣪ྟ߱˖⿄᭄ৡߑ */ ADC ষ˄AD7˅          */ 

/*****************************************/ 

void ADC_Init(void) 

{ 

 SYSCON->PDRUNCFG &= ~(0x1<<4);        // ADC ῵ഫϞ⬉ 

 SYSCON->SYSAHBCLKCTRL |= (1<<13);     // Փ㛑 ADC ᯊ䩳 

 

 SYSCON->SYSAHBCLKCTRL |= (1<<16);     // Փ㛑 IOCONᯊ䩳 

 IOCON->PIO1_11 &= ~0x9F;              // ᡞ P1.11ᓩ㛮䗝ᢽ῵ᢳ䕧ܹᮍᓣ  

   IOCON->PIO1_11 |= 0x01;               // ᡞ P1.11ᓩ㛮䆒㕂Ў AD7  㛑ࡳ

 SYSCON->SYSAHBCLKCTRL &= ~(1<<16);    // ݇䯁 IOCONᯊ䩳 

 ADC->CR = (1<<7)|         /* bit7:bit0   䗝ᢽ䗮䘧 7԰ЎADC䕧ܹˈे P1.11ᓩ㛮 */ 

           (23<<8 )|        /* bit15:bit8  ᡞ䞛ḋᯊ䩳乥⥛䆒㕂Ў 2MHz 48/(23+1)*/ 

           (1<<16 )|    /* bit16       ⹀ӊᠿᦣ῵ᓣ        */ 

           (0<<17 )|     /* bit19:bit17 10ԡ῵ᓣ         */ 

     (0<<24 );       /* bit26:bit24 ⹀ӊᠿᦣ῵ᓣϟ䖭ѯԡ㕂 0     */ 

} 

 

/********************************************/ 

 /*              ˅㛑˖䇏প⬉य़ؐ˄AD7ࡳ᭄ߑ */

 /*        ⱘ⬉य़ؐࠄষখ᭄˖adc_value, 䇏ߎ */

/********************************************/ 

uint32 ADC_Read(void) 

{ 

 uint32 adc_value; 

 uint8 i; 

 

 adc_value = ADC->DR[7];   // 䇏প㄀ϔϾؐ 

 adc_value = ADC->DR[7];   // 䇏প㄀ѠϾؐ 

 

 adc_value=0;     // ᡞ adc_value⏙䳊 

 for(i=0;i<10;i++)    // ݡ䖲㓁䇏প 10Ͼ⬉य़ؐ 

 { 

   adc_value += ((ADC->DR[7]>>6)&0x3FF); 

  delay_us(1); 

 } 

 adc_value = adc_value/10;  // ᡞ䇏ࠄⱘ 10Ͼ⬉य़ؐপᑇഛؐ 

 adc_value = (adc_value*Vref)/1024; // 䕀ᤶЎⳳℷⱘ⬉य़ؐ 

 

 return adc_value;   // 䖨ಲ㒧ᵰ 

} 
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/************************************************** **********/ 

㛑˖ᡞҢࡳ᭄ߑ */ AD7 ষ䇏ࠄⱘ⬉य़ؐ䕀বЎ⛁ᬣ⬉䰏ⱘ⬉䰏ؐ    */ 

/* ܹষখ᭄˖adc_value, ⬉䰏ؐ                              */ 

 /*                              ষখ᭄˖res_value, ⬉䰏ؐߎ */

/************************************************** **********/ 

uint32 ADC_To_Res(uint32 adc_value) 

{ 

 uint32 res_value; 

 

 res_value = (adc_value*10000)/(Vref-adc_value); 

 

 return res_value; 

} 

 

/************************************************** **********/ 

 /*                 㛑˖ᡞ⛁ᬣ⬉䰏ⱘ⬉䰏ؐ䕀বЎ⏽ᑺؐࡳ᭄ߑ */

/* ܹষখ᭄˖res_value, ⬉䰏ؐ                              */ 

 /*                                   ষখ᭄˖temp, ⏽ᑺؐߎ */

/* 䇈    ᯢ˖ᴀߑ᭄ḍ᥂ MF58ⱘ᭄᥂᠟ݠ㓪ᥦˈ㒧ᵰ䴲ᐌޚ⹂ʽ   */ 

/************************************************** **********/ 

uint8 Res_To_Temp(uint32 res_value) 

{ 

 uint32 k;   // ᭰⥛ 

 int32 temp;  // ⏽ᑺؐ 

  

 if( (res_value<29371)&&(res_value>18680) ) // 0~10ᨘ⇣ᑺ 

 { 

   k = 1069; 

  temp = ((29370-res_value)/k)+0; 

 } 

 else if( (res_value<18681)&&(res_value>12240) ) // 10~20ᨘ⇣ᑺ 

 { 

    k = 644; 

  temp = ((18680-res_value)/k)+10; 

 } 

 else if( (res_value<12241)&&(res_value>8221) ) // 20~30ᨘ ⇣ᑺ 

 { 

    k = 402; 

  temp = ((12240-res_value)/k)+20; 

 } 

 else if( (res_value<8222)&&(res_value>5648) ) // 30~40ᨘ⇣ᑺ 

 { 

    k = 257; 
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  temp = ((8221-res_value)/k)+30; 

 } 

 else if( (res_value<5649)&&(res_value>3958) ) // 40~50ᨘ⇣ᑺ 

 { 

    k = 169; 

  temp = ((5648-res_value)/k)+40; 

 } 

 else if( (res_value<47731)&&(res_value>29370) ) // -10~0ᨘ⇣ᑺ 

 { 

    k = 1836; 

  temp = ((47730-res_value)/k)-10; 

 } 

 else if( (res_value<80361)&&(res_value>47730) ) // -20~-10ᨘ⇣ᑺ 

 { 

    k = 3263; 

  temp = ((80360-res_value)/k)-20; 

 } 

 else if( (res_value<140001)&&(res_value>80360) ) // -30~-20ᨘ⇣ᑺ 

 { 

    k = 5964; 

  temp = ((140000-res_value)/k)-30; 

 } 

 else if( (res_value<249600)&&(res_value>140000) ) // -40~-30ᨘ⇣ᑺ 

 { 

    k = 10960; 

  temp = ((249600-res_value)/k)-40; 

 } 

 

 return((uint8)temp);   // 䖨ಲ⏽ᑺؐ 

} 

 

/*****************************************/ 

 /*    㛑˖Ẕ⌟⏽ᑺᰃ೼䳊Ϟ䖬ᰃ䳊ϟࡳ᭄ߑ */

/* ܹষখ᭄˖⛁ᬣ⬉䰏ⱘ䰏ؐ              */ 

ষখ᭄˖sign_sign, 1̟ߎ */ 䳊Ϟ          */ 

/*                      0̟ 䳊ϟ          */ 

/*****************************************/ 

uint8 Fetch_sign(uint32 res_value) 

{ 

 uint8 sign_sign; 

 

 if(res_value<29371)sign_sign = 1; 

 else sign_sign = 0; 
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 return sign_sign; 

} 

ಯǃ⿟ᑣ䆺㾷不

 ㄀ϔϾߑ᭄ˈՓ㛑 AD7ˈᑊ䆒㕂Ў⹀ӊᠿᦣᮍᓣǄ䖭Ͼߑ᭄↨䕗ㅔऩˈ䆆њ

䖭М໮ゴњ ᆘ̍ᄬ఼ⱘ⫼⊩៥ህϡݡ᠟ᡞ᠟ᬭњ ϡ̍✊ᰒᕫ᳝ѯୄ஺Ǆ⦄೼Ўℶˈ

㞾ᏅⳟϞ᭄᥂᠟ݠᇍᑨ⿟ᑣᑨ䆹ϡ៤䯂乬њǄ 
 ㄀ѠϾߑ᭄ ᰃ̍⫼ᴹ䇏প AD7 ᓩ㛮Ϟⱘ⬉य़ǄҢ ADC->DR[7]䞠䴶䇏᭄᥂े

ৃᕫࠄǄ೼䖭Ͼߑ᭄ᔧЁˈ݊ᅲ៥Ӏᰃ䇏পњ 12ϾؐˈএᥝњࠡϸϾؐǄএᥝ

ࠡϸϾؐⱘⳂⱘˈᰃЎњ䅽⬉य़ؐবᕫޚ⹂ǄབᵰϡএᥝࠡϸϾؐˈ䇏ߎⱘؐ੠

ᅲ䰙ⱘؐӮⳌᏂᕜ໻ⱘˈϡⶹ䘧ⱘҎ䖬ҹЎᰃ LPC1114ⱘ ADC ῵ഫണњʽ 
 ㄀ϝϾߑ᭄ˈḍ᥂ߚय़݀ᓣ䅵ㅫߎℸᯊ⛁ᬣ⬉䰏ⱘ⬉䰏ؐǄ 
 ㄀ಯϾߑ᭄ˈᰃḍ᥂⛁ᬣ⬉䰏ⱘ⬉䰏ؐˈ䅵ㅫߎℸᯊⱘ⏽ᑺؐǄ䖭Ͼߑ᭄ᰃ

៥ḍ᥂ MF58ⱘ᭄᥂᠟ݠ㓪ݭⱘǄᛳ݈䍷ⱘ᳟টৃҹᠧᓔ MF58ⱘ᭄᥂᠟ݠⳟⳟ

៥䖭Ͼߑ᭄ⱘॳ⧚ˈ݊ ᅲᕜㅔऩ ህ̍ᰃ؛䆒೼ᇣ㣗ೈݙ⏽ᑺ੠⬉䰏ⱘؐᰃ㒓ᗻব

࣪ⱘǄ 
 ㄀ѨϾߑ᭄ˈᕫࠄℸᯊⱘ⏽ᑺᰃ䳊Ϟ䖬ᰃ䳊ϟˈгᰃḍ᥂⬉䰏ؐ⹂ᅮⱘǄ 
Ѩǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ 

ᣝ✻ǉMINI LPC1114⿟ᑣϟ䕑䇈ᯢǊⱘᮍ⊩ˈᡞℸゴᇍᑨⱘ⿟ᑣ HEX ᭛ӊ

ϟ䕑ࠄᄺдᵓϞǄ 
ᬜᵰབϟ೒᠔⼎˖ 

 
ҹϞⱘϝϾؐϔ⾦䩳ব࣪ϔ⃵ǄԴৃҹ㾖ᆳϔϟ䖭ϝϾؐˈⳌᔧⱘ〇ᅮʽ 
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㄀ܿゴ㄀ܿゴ㄀ܿゴ㄀ܿゴ不不不不ⳟ䮼⢫ⱘՓ⫼ⳟ䮼⢫ⱘՓ⫼ⳟ䮼⢫ⱘՓ⫼ⳟ䮼⢫ⱘՓ⫼不不不不

ϔǃܹ䮼ᓩᇐ不

Ѡǃⳟ䮼⢫ᆘᄬ఼ҟ㒡不

ϝǃ⿟ᑣ䆒䅵不

ಯǃ⿟ᑣ䆺㾷不

Ѩǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ 
不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不
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ϔǃܹ䮼ᓩᇐ不

 
 ⳟ䮼⢫ⱘ෎ᴀ԰⫼ᰃ೼ऩ⠛ᴎ⬅Ѣᶤѯϡᯢॳ಴ѻ⫳䫭䇃ᯊ⿟ᑣ䎥亲ˈϡ㛑

ঞᯊୖ⢫㗠Փऩ⠛ᴎ㞾ࡼ໡ԡǄ೼ 51ऩ⠛ᴎ AT89S52䞠䴶ˈг᳝ⳟ䮼⢫ˈг䆌

᳝ⱘ᳟ট⫼䖛Ǆ೼ᶤѯѻકᑨ⫼ᔧЁˈⳟ䮼⢫ᰃᖙ乏ⱘˈ೼䖭⾡ᚙމϟˈབᵰऩ

⠛ᴎ≵᳝䲚៤ⳟ䮼⢫῵ഫ ህ̍䳔㽕঺໪䜡㕂⹀ӊⳟ䮼⢫㢃⠛њ 䖭̍ḋህ๲ࡴњ䞛

䌁៤ᴀ 䆒̍䅵៤ᴀ 䕃̍ӊ៤ᴀ 䖬̍㽕ऴ⫼⬉䏃ᵓϞϔഫぎ䯈Ǆ᠔ҹ ˈ೼Ўℶ⦃ࠄ̍

ⳟ䮼⢫Ꮖ㒣៤Ўऩ⠛ᴎⱘϔϾϡৃ៪㔎ⱘ῵ഫ㒘៤њǄ 
 LPC1114Ёг䲚៤њⳟ䮼⢫῵ഫˈ㗠Ϩৃҹ߽⫼⣀ゟⱘⳟ䮼⢫ᯊ䩳Ꮉ԰Ǆ 
 ⳟ䮼⢫ⱘՓ⫼कߚㅔऩǄLPC1114ⱘⳟ䮼⢫ᆘᄬ఼ϔ᳝݅ಯϾ˖ 
 WDT->MOD˖ⳟ䮼⢫῵ᓣ䗝ᢽᆘᄬ఼ 
 WDT->TC˖ⳟ䮼⢫ᅮᯊ఼ؐ 
 WDT->FEED˖ⳟ䮼⢫ୖ⢫ᆘᄬ఼ 
 WDT->TV˖ⳟ䮼⢫ᔧࠡؐᆘᄬ఼˄䖭Ͼᆘᄬ఼ϔ㠀ϡ⫼˅ 
 
Ѡǃⳟ䮼⢫ᆘᄬ఼ҟ㒡不

  
Ϟ䴶ⱘᆘᄬ఼៥Ӏা⫼ࠡϝϾˈህৃҹ᪡԰ⳟ䮼⢫њǄ 

引射῵ᓣᆘᄬ఼˄符系D˅不

 ⳟ䮼⢫᳝ϸ⾡Ꮉ԰῵ᓣ˖ 
 ῵ᓣϔ˖೼ᅮᯊᯊ䯈ݙ≵᳝ୖ⢫ˈ໡ԡ LPC1114̠  
 ῵ᓣѠ˖೼ᅮᯊᯊ䯈ݙ≵᳝ୖ⢫ˈ䖯ܹⳟ䮼⢫Ёᮁ᳡ߑࡵ᭄Ǆ 
 
 ῵ᓣϔ䆒㕂˖WDEN(bit0)=1   WDRESET(bit1)=1 

՟˖WDT->MOD |= 0x03; //䆒㕂Ў໡ԡ῵ᓣ 
 ῵ᓣѠ䆒㕂˖WDEN(bit0)=1   WDRESET(bit1)=0 
 ՟˖WDT->MOD |= 0x01; //䆒㕂ЎЁᮁ῵ᓣ 
   NVIC_EnableIRQ(WDT_IRQn); // ᓔਃⳟ䮼⢫Ёᮁ 

 㽕䆒㕂Ў῵ᓣѠᯊ ᖙ̍乏ᓔਃⳟ䮼⢫Ёᮁ ᑊ̍Ϩ㽕ݭདⳟ䮼⢫Ёᮁ᳡ߑࡵ᭄Ǆ 
思射ᅮᯊ఼ؐᆘᄬ఼˄T灭˅不

 䆹ᆘᄬ఼ᰃϔϾᅠᭈⱘ 32 ԡᆘᄬ఼˄ᆘᄬ఼䞠䴶≵ֱ᳝⬭ԡ˅̍ 䆹ؐৃҹᰃ

0~0XFFFFFFFFǄϡ䖛ˈ೼ᇍ䆹ᆘᄬ఼ܹݭⱘؐᇣѢ 255ᯊˈLPC1114Ӯ㞾ࡼᡞ

䆹ؐݭњ 255˄ 0XFF˅ Ǆ 
 䖭ᰃϔϾצ䅵ᯊᅮᯊ఼ ࠄ䅵ᯊצ̍ 0ᯊ ᇚ̍㕂ԡ˄㕂ԡⱘᛣᗱህᰃᡞ 0 বЎ 1˅῵ᓣ

ᆘᄬ఼MODᔧЁⱘbit2੠bit3Ǆ῵ᓣᆘᄬ఼Ёⱘbit2ᰃⳟ䮼⢫䍙ᯊᷛᖫWDTOF̍
bit3ᰃⳟ䮼⢫Ёᮁᷛᖫԡ WDINTǄ݊ЁˈWDTOFৃҹ䕃ӊ⏙䳊ˈWDINT ϡৃ

ҹ䕃ӊ⏙䳊Ǆ 
总射ୖ⢫ᆘᄬ఼˄环狗狗D˅不

 ୖ⢫ᯊᑣЎ˖ݭܜ 0XAAˈݭݡ 0X55Ǆ 
 ՟˖ 
 WDT->FEED = 0xAA;  // ୖ⢫ 

   WDT->FEED = 0x55; 
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ϝǃ⿟ᑣ䆒䅵不

/******************************************/ 

 /*               ⳟ䮼⢫ᯊ䩳ࡼ㛑˖ਃࡳ᭄ߑ */

/* 䇈ᯢ˖ৃҹ԰Ўⳟ䮼⢫ⱘᯊ䩳⑤᳝ 3Ͼ      */ 

/*       clksrc=0 䗝ᢽ IRC ᤃ㤵఼           */ 

/*       clksrc=1 䗝ᢽЏᯊ䩳              */ 

/*       clksrc=2 䗝ᢽⳟ䮼⢫ᯊ䩳          */ 

/******************************************/ 

void WDT_CLK_Setup(void) 

{ 

   SYSCON->PDRUNCFG &= ~(0x1<<6);    // ⳟ䮼⢫ᤃ㤵఼ᯊ䩳Ϟ⬉˄bit6˅ 

 SYSCON->WDTOSCCTRL = (0x1<<5); // DIVSEL=0 FREQSEL=1  

WDT_OSC_CLK=250KHz 

   SYSCON->WDTCLKSEL = 0x2;        // 䗝ᢽⳟ䮼⢫ᯊ䩳⑤ 

   SYSCON->WDTCLKUEN = 0x01;          // ᳈ᮄᯊ䩳⑤ 

   SYSCON->WDTCLKUEN = 0x00;          // ݭܜ ݭݡˈ0 1䖒ࠄ᳈ᮄⳂⱘ 

   SYSCON->WDTCLKUEN = 0x01; 

   while ( !(SYSCON->WDTCLKUEN & 0x01) );  // ㄝᕙ᳈ᮄ៤ࡳ 

   SYSCON->WDTCLKDIV = 1;            // 䆒㕂ⳟ䮼⢫ߚ乥ؐЎ 1   

   return; 

} 

 
/******************************************/ 

 /*                   㛑˖Փ㛑ⳟ䮼⢫ࡳ᭄ߑ */

/******************************************/ 

void WDT_Enable(void) 

{ 

    

 WDT_CLK_Setup(); 

 SYSCON->SYSAHBCLKCTRL |= (1<<15);// ܕ䆌 WDT ᯊ䩳 䖭̍Ͼᯊ䩳ᰃ䜡㕂ᆘᄬ఼⫼

ⱘ 

   WDT->TC = 80000;  // 㒭ⳟ䮼⢫ᅮᯊ఼䌟ؐˈᅮᯊᯊ䯈໻㑺 1 ⾦ (䖭ᰃ೼

wdt_clk=250KHzᯊ) 

   WDT->MOD |= 0x03;  // ؐݭ 0x03̟ ϡୖ⢫ѻ⫳໡ԡ     ؐݭ 0x01̟ ϡୖ⢫থ

⫳Ёᮁ 

  WDT->FEED = 0xAA;  // ୖⳟ䮼⢫ˈᓔਃ 

   WDT->FEED = 0x55;     

   return; 

} 

 

/******************************************/ 

 /*           ᭄ߑࡵ㛑˖ⳟ䮼⢫Ёᮁ᳡ࡳ᭄ߑ */
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/* 䇈ᯢ˖ᔧ MOD ؐ䆒㕂Ў 0x01ᯊˈབᵰ≵᳝ঞᯊ*/ 

/*       ୖ⢫ˈᇚӮ䖯ܹ䖭ϾЁᮁߑ᭄Ǆ     */ 

/******************************************/ 

void WDT_IRQHandler(void) 

{ 

  WDT->MOD &= ~(0x1<<2);  // ⏙ⳟ䮼⢫䍙ᯊᷛᖫԡ WDTOF 

 // ೼ϟ䴶ৃҹܹݭᔧⳟ䮼⢫Ёᮁথ⫳ᯊԴᛇ㽕خⱘџᚙ 

} 

/******************************************/ 

 /*                         㛑˖ୖ⢫ࡳ᭄ߑ */

/******************************************/ 

void WDTFeed(void) 

{ 

   WDT->FEED = 0xAA;  // ୖ⢫ 

   WDT->FEED = 0x55; 

   return; 

} 

 
ಯǃ⿟ᑣ䆺㾷不

 
 Ϟ䴶ⱘ⿟ᑣ⫼ࠄⱘᆘᄬ఼⫼⊩ࠡ䴶Ꮖ㒣䆆䖛ᕜ໮⃵њˈ䖭䞠ህϡୄ஺њǄ⦄

೼䳔㽕⊼ᛣⱘഄᮍᰃˈⳟ䮼⢫ৃҹᓩ䍋ϸ⾡㒧ᵰˈϔ⾡ᰃ໡ԡ LPC1114̍ ঺໪ϔ

⾡ᰃ䖯ܹⳟ䮼⢫Ёᮁ᳡ߑࡵ᭄Ǆ໡ԡ LPC1114ⱘᬜᵰ੠ᣝњ໡ԡ䬂ᰃϔϾᬜᵰˈ

ҢᮄᓔྟǄབᵰ䆒㕂Ў䖯ܹЁᮁˈ߭ৃҹ೼ᛣ໪ϡߛᄬЁⱘ᭄᥂䛑Ӯ϶༅ˈϔݙ

ୖ⢫ⱘᚙމϟˈ䖯ܹЁᮁ໘⧚Ǆ݊ᅲˈⳟ䮼⢫ⱘᴀ䋼⫼䗨ህᰃᔧ⿟ᑣ䎥亲ⱘᚙމ

ϟѻ⫳໡ԡǄ䖯ܹЁᮁˈা᳝೼ϡᰃ⬅Ѣ⿟ᑣ䎥亲㗠ϡୖ⢫ⱘᚙމϟˈᠡৃҹথ

᣹԰⫼Ǆ 
 
Ѩǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ 

ᣝ✻ǉMINI LPC1114⿟ᑣϟ䕑䇈ᯢǊⱘᮍ⊩ˈᡞℸゴᇍᑨⱘ⿟ᑣ HEX ᭛ӊ

ϟ䕑ࠄᄺдᵓϞǄ 
 

⿟ᑣ᥻ࠊϔ݅ୖ⢫ 10⃵ৢذℶୖ⢫ˈ⬅Ѣ䆒㕂њĀϡୖ⢫ѻ⫳໡ԡā̍ ᠔ҹ

 䅵ᯊୖ⢫Ǆצℶୖ⢫ҹৢˈᇚӮѻ⫳໡ԡˈ໡ԡҹৢˈজᓔྟذ
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㄀бゴ㄀бゴ㄀бゴ㄀бゴ不PW符不PW符不PW符不PW符 䕧ߎ䕧ߎ䕧ߎ䕧ߎ不不不不

ϔǃܹ䮼ᇐ䇏不

Ѡǃ䕃ӊ䆒䅵 
ϝǃ⿟ᑣ䆺㾷不

ಯǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ不
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ϔǃܹ䮼ᇐ䇏不

 ೼ LPC1114Ϟˈ᳝ಯϾ䗮⫼ᅮᯊ఼ˈ݊ЁˈϸϾᰃ 16ԡᅮᯊ/䅵఼᭄ˈϸϾ

ᰃ 32ԡᅮᯊ/䅵఼᭄Ǆৃҹᅲ⦄ᅮᯊǃ䅵᭄ǃᤩ㦋੠ PWM 䕧ߎㄝࡳ㛑Ǆ 
ᅮᯊࡳ㛑੠䅵᭄ࡳ㛑ᰃ໻ᆊᕜ❳ᙝⱘǄ 
ᅮᯊⱘॳ⧚ᰃᇍݙ䚼ᯊ䩳䅵᭄˗ 
䅵᭄ⱘॳ⧚ᰃᇍ໪䚼ⱘᯊ䩳䅵᭄Ǆ 
᠔ҹˈ㽕ᅲ⦄ᅮᯊⱘ䆱ˈ䳔㽕ḍ᥂ݙ䚼ᯊ䩳໻ᇣᴹ䆒ᅮǄ䅵᭄ⱘ䆱ˈϡ݇ᖗ

 䚼ᯊ䩳гৃҹǄݙ
 
ᤩ㦋ࡳ㛑ⱘЏ㽕⫼䗨ᰃৃҹ೼ᤩ㦋ᓩ㛮Ϟথ⫳⬉ᑇব࣪ᯊˈ䆄ᔩϟᔧᯊⱘᅮ

ᯊ/䅵఼᭄ⶀ䯈ؐǄ 
 
PWM 䕧ৃߎҹ⫼೼偅ࡼℹ䖯⬉ᴎˈ៪㗙ᰃৃҹᔧخऴぎ↨੠乥⥛ৃ䇗ⱘ㛝

 থ⫳఼ǄϸϾ⫼䗨䛑䴲ᐌⱘ᳝⫼Ǆކ
 
↣Ͼᅮᯊ/䅵఼᭄䛑᳝ϔϾᇍᑨⱘᤩ㦋䕧ܹᓩ㛮ˈ᠔ҹ೼ LPC1114Ϟϔ᳝݅

ಯϾᤩ㦋ᓩ㛮Ǆ 
ϔ᳝݅ 11Ͼ PWM 䕧ߎᓩ㛮ˈ݊ЁˈCT32B0̍ CT32B1̍ CT16B0৘㞾᳝ 3

ϾˈCT16B1᳝ 2ϾǄ 
 
ϟ䴶ⱘᦤկⱘ⿟ᑣ՟⿟ᣓ CT32B0Ў՟ˈᴹᅲ⦄ᅮᯊˈᤩ㦋੠ PWM 䕧ࡳߎ

㛑Ǆ 
 
Ѡǃ⿟ᑣ䆒䅵不

/****************************/ 

࣪ྟ߱˖㛑ࡳ᭄ߑ */ TIM32B0  */ 

/****************************/ 

void TIM32B0_init(void)  

{ 

 SYSCON->SYSAHBCLKCTRL |= (1<<9); //Փ㛑 TIM32B0ᯊ䩳 

} 

 

/************************************************** ******/ 

࣪ྟ߱˖㛑ࡳ᭄ߑ */ TIM32B0                              */ 

/* ܹষখ᭄˖ms ˖ᅮᯊ↿⾦ؐ                            */ 

/* 䇈    ᯢ˖ᔧᅮᯊᯊ䯈ࠄњҹৢˈӮ䖯ܹ TIM32B0Ёᮁߑ᭄  */ 

/************************************************** ******/ 

void TIM32B0_INT_init(uint32 ms) 

{ 

 SYSCON->SYSAHBCLKCTRL |= (1<<9); //Փ㛑 TIM32B0ᯊ䩳 

 TMR32B0->TCR = 0x02;  //໡ԡᅮᯊ఼˄bit1˖ݭ 1໡ԡ˅ 

 TMR32B0->PR  = 0x00;  //ᡞ乘ߚ乥ᆘᄬ఼㕂 0ˈՓ PC+1̍ TC+1 

 TMR32B0->MR0 = ms * 48000; //೼ 48MhzϟᎹ԰ⱘؐˈ݊ᅗ䇋ׂᬍ 
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 TMR32B0->IR  = 0x01;  //MR0 Ёᮁ໡ԡ ,े⏙Ёᮁ˄ bit0:MR0, bit1:MR1, 

bit2:MR2, bit3:MR3, bit4:CP0˅  

 TMR32B0->MCR = 0x05;  //MR0 Ёᮁѻ⫳ᯊذℶ TC ੠ PC̍ ᑊՓ TCR[0]=0, ذ

ℶᅮᯊ఼Ꮉ԰ˈᑊѻ⫳Ёᮁ 

 TMR32B0->TCR = 0x01;  //ਃࡼᅮᯊ఼˖TCR[0]=1; 

 NVIC_EnableIRQ(TIMER_32_0_IRQn);   // Փ㛑 TIM32B0Ёᮁ  

} 

 

/*******************************/ 

 /*   㛑˖TIM32B0↿⾦ᓊᯊࡳ᭄ߑ */

/*******************************/  

void TIM32B0_delay_ms(uint32 ms) 

{ 

 TMR32B0->TCR = 0x02;  //໡ԡᅮᯊ఼˄bit1˖ݭ 1໡ԡ˅ 

 TMR32B0->PR  = 0x00;  //ᡞ乘ߚ乥ᆘᄬ఼㕂 0ˈՓ PC+1̍ TC+1 

 TMR32B0->MR0 = ms * 48000; //೼ 48MhzϟᎹ԰ⱘؐˈ݊ᅗ䇋ׂᬍ 

 TMR32B0->IR  = 0x01;  //MR0 Ёᮁ໡ԡ ,े⏙Ёᮁ˄ bit0:MR0, bit1:MR1, 

bit2:MR2, bit3:MR3, bit4:CP0˅  

 TMR32B0->MCR = 0x04;  //MR0 Ёᮁѻ⫳ᯊذℶ TC ੠ PC̍ ᑊՓ TCR[0]=0, ذ

ℶᅮᯊ఼Ꮉ԰ 

 TMR32B0->TCR = 0x01;  //ਃࡼᅮᯊ఼˖TCR[0]=1; 

    

 while (TMR32B0->TCR & 0x01);//ㄝᕙᅮᯊ఼䅵ᯊᯊ䯈ࠄ 

} 

 

/*******************************/ 

 /*   㛑˖TIM32B0ᖂ⾦ᓊᯊࡳ᭄ߑ */

/*******************************/  

void TIM32B0_delay_us(uint32 us) 

{ 

 TMR32B0->TCR = 0x02;  //໡ԡᅮᯊ఼˄bit1˖ݭ 1໡ԡ˅ 

 TMR32B0->PR  = 0x00;  //ᡞ乘ߚ乥ᆘᄬ఼㕂 0ˈՓ PC+1̍ TC+1 

 TMR32B0->MR0 = us * 48;     //೼ 48MhzϟᎹ԰ⱘؐˈ݊ᅗ䇋ׂᬍ 

 TMR32B0->IR  = 0x01;  //MR0 Ё ᮁ໡ ԡ ˄ bit0:MR0, bit1:MR1, bit2:MR2, 

bit3:MR3, bit4:CP0˅  

 TMR32B0->MCR = 0x04;  //MR0 Ёᮁѻ⫳ᯊذℶ TC ੠ PC̍ ᑊՓ TCR[0]=0, ذ

ℶᅮᯊ఼Ꮉ԰ 

 TMR32B0->TCR = 0x01;  //ਃࡼᅮᯊ఼˖TCR[0]=1; 

    

 while (TMR32B0->TCR & 0x01);//ㄝᕙᅮᯊ఼䅵ᯊᯊ䯈ࠄ 

} 
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/**************************************/ 

㛑˖MAT0ࡳ᭄ߑ */ Ϟ䕧ߎᮍ⊶ֵো       */ 

/* ⊼    ᛣ˖䖭䞠ϡᰃ⫼ PWM᥻ࠊᆘᄬ఼  */ 

/**************************************/  

void TIM32B0_Square(uint32 cycle_us) 

{ 

 SYSCON->SYSAHBCLKCTRL |= (1<<16);  // Փ㛑 IOCONᯊ䩳 

 IOCON->PIO1_6 &= ~0x07; 

 IOCON->PIO1_6 |= 0x02; /* Timer0_32 MAT0 */ 

 SYSCON->SYSAHBCLKCTRL &= ~(1<<16);  // ⽕㛑 IOCONᯊ䩳 

 

 TMR32B0->TCR = 0x02;    //໡ԡᅮᯊ఼˄bit1˖ݭ 1໡ԡ˅ 

 TMR32B0->PR  = 0x00;    //ᡞ乘ߚ乥ᆘᄬ఼㕂 0ˈՓ PC+1̍ TC+1 

 TMR32B0->MR0 = (cycle_us/2) * 48;//೼ 48MhzϟᎹ԰ⱘؐˈ݊ᅗ䇋ׂᬍ 

 TMR32B0->IR  = 0x01;    //MR0 Ёᮁ໡ԡ˄bit0:MR0, bit1:MR1, bit2:MR2, 

bit3:MR3, bit4:CP0˅  

 TMR32B0->MCR = 0x02;    //MR0Ёᮁѻ⫳ᯊ໡ԡ TC 

 TMR32B0->EMR = 0x31;    //MR0Ϣ PCⳌㄝᯊˈMAT0 ᓩ㛮㗏䕀⬉ᑇ 

 TMR32B0->TCR = 0x01;    //ਃࡼᅮᯊ఼˖TCR[0]=1; 

} 

 

/************************************************/ 

㛑˖MAT0ࡳ᭄ߑ */ Ϟ䕧ߎऴぎ↨ৃ䇗㛝ֵކো       */ 

/* ⊼    ᛣ˖䖭䞠⫼ PWM᥻ࠊᆘᄬ఼                */ 

/************************************************/  

void TIM32B0_PWM(uint32 cycle_us, uint8 duty) 

{ 

 if((duty>=100)&&(duty<=0))return; 

 

 SYSCON->SYSAHBCLKCTRL |= (1<<16);  // Փ㛑 IOCONᯊ䩳 

 IOCON->PIO1_6 &= ~0x07; 

 IOCON->PIO1_6 |= 0x02;       //ᡞ P1.6㛮䆒㕂Ў MAT0 

 SYSCON->SYSAHBCLKCTRL &= ~(1<<16);  // ⽕㛑 IOCONᯊ䩳 

 

 TMR32B0->TCR = 0x02;    //໡ԡᅮᯊ఼˄bit1˖ݭ 1໡ԡ˅ 

 TMR32B0->PR  = 0x00;    //ᡞ乘ߚ乥ᆘᄬ఼㕂 0ˈՓ PC+1̍ TC+1 

 TMR32B0->PWMC= 0x01;    //䆒㕂 MAT0 Ў PWM䕧ߎᓩ㛮 

 TMR32B0->MCR = 0x02<<9;       //䆒㕂 MR3 ऍ䜡ᯊ໡ԡ TC,гህᰃᡞ MR3 ᔧ਼خ

ᳳᆘᄬ఼ 

 TMR32B0->MR3 = 48*cycle_us;    //䆒㕂਼ᳳ 

 TMR32B0->MR0 = 48*cycle_us*(100-duty)/100;//䆒㕂ऴぎ↨ 

 TMR32B0->TCR = 0x01;     //ਃࡼᅮᯊ఼ 

} 
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/***************************************/ 

⫼߽˖㛑ࡳ᭄ߑ */ CAP0䖯㸠䅵᭄          */ 

/***************************************/  

void TIM32B0_CAP0(void) 

{ 

 SYSCON->SYSAHBCLKCTRL |= (1<<16);  // Փ㛑 IOCONᯊ䩳 

 IOCON->PIO1_5 &= ~0x07; 

 IOCON->PIO1_5 |= 0x02;       //ᡞ P1.5㛮䆒㕂Ў CAP0 

 SYSCON->SYSAHBCLKCTRL &= ~(1<<16);  // ⽕㛑 IOCONᯊ䩳 

 

 TMR32B0->CTCR  = 0x01;    //䗝ᢽ໪ᴹֵোⱘϞछ⊓԰Ў TC䗦๲ˈCAP0ᤩ㦋 

 TMR32B0->TC    = 0x00;        //TC⏙䳊 

 TMR32B0->TCR   = 0x01;        //ਃࡼᅮᯊ఼ 

} 

 

/***************************************/ 

 /*      ᭄ߑࡵ㛑˖TIM32B0zЁᮁ᳡ࡳ᭄ߑ */

/***************************************/  

void TIMER32_0_IRQHandler(void) 

{ 

 if((TMR32B0->IR & 0x1)==1) // Ẕ⌟ᰃϡᰃ MR0ᓩ䍋ⱘЁᮁ 

 { 

  // ೼䖭䞠ܹݭԴᛇᠻ㸠ⱘҷⷕ 

 } 

 TMR32B0->IR = 0x1F; // ⏙᠔᳝Ёᮁᷛᖫ  

} 

 
ϝǃ⿟ᑣ䆺㾷不

 
㄀ϔϾߑ᭄˖䞠䴶া᳝ϔᴵ䇁হˈ⫼ᴹᓔਃ CT32B0ⱘᯊ䩳ˈ䅽 CT32B0ৃ

ҹᎹ԰Ǆ 
 ㄀ѠϾߑ᭄˖䖭Ͼߑ᭄гᰃᓔਃ CT32B0̍ 䅽 CT32B0ৃҹℷᐌᎹ԰ˈϡ䖛ˈ

䖭Ͼᏺ᳝ᓊᯊⱘؐˈѠϨᓊᯊࠄњҹৢˈӮ䖯ܹ CT32B0ⱘЁᮁ᳡ߑࡵ᭄ˈे᳔

ৢϔϾߑ᭄Ǆ 
 ㄀ϝϾ੠㄀ಯϾߑ᭄⫼ CT32B0ᅲ⦄ᖂ⾦੠↿⾦ᓊᯊˈ೼Փ⫼Пࠡˈܜ㽕ᠻ

㸠㄀ϔϾߑ᭄Ǆ 
 ㄀ѨϾ੠㄀݁Ͼߑ᭄ 䛑̍ᰃᅲ⦄њ೼ CT32B0ⱘ MAT0 ᓩ㛮Ϟ䕧ߎ㛝ֵކোˈ

ऎ߿ᰃ ㄀̟ѨϾߑ᭄ᰃ⫼ᅮᯊᅲ⦄ⱘ 䕧̍ߎऴぎ↨Ў 50%ⱘᮍ⊶ֵো 乥̍⥛⬅ܹ

ষখ᭄އᅮǄ㄀݁Ͼߑ᭄ᰃ⫼ PWM ῵ഫᅲ⦄ⱘˈऴぎ↨੠乥⥛䛑᳝ܹষখ᭄އ

ᅮǄ  
 ㄀ϗϾߑ᭄ᰃᤩ㦋䅵᭄ࡳ㛑Ǆ೼ CAP0ᓩ㛮ˈे P1.5㛮Ϟˈ↣থ⫳ϔϾϞछ

⊓ˈTC ؐህӮࡴ 1Ǆ 
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ಯǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ不

ᣝ✻ǉMINI LPC1114⿟ᑣϟ䕑䇈ᯢǊⱘᮍ⊩ˈᡞℸゴᇍᑨⱘ⿟ᑣ HEX ᭛ӊ

ϟ䕑ࠄᄺдᵓϞǄ⬏䴶ᬜᵰབϟ೒᠔⼎˖ 

 

ᅲ偠⿟ᑣՓ⫼ⱘᰃ PWM 䕧ࡳߎ㛑Ǆ೼ P1.6ᓩ㛮Ϟ䕧ߎњ 100Hz㛝ֵކোˈ

Դৃҹ⫼⼎⊶఼㾖ᆳˈᇣᖗ⌟䆩ʽ೼ᓔথᵓⱘ㚠䴶᳝৘Ͼᓩ㛮ⱘᷛ䆄ˈԴৃҹᕜ

ᖿⱘᡒࠄᅗʽ 
 Դৃҹ䗮䖛ᣝ䬂 KEY1 ੠ KEY2 ᬍব㛝ֵކোⱘऴぎ↨ K̍EY1 ๲໻ऴぎ↨ˈ

KEY2  ᇣऴぎ↨Ǆޣ
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㄀कゴ㄀कゴ㄀कゴ㄀कゴ不不不不WA硬节PWA硬节PWA硬节PWA硬节P Ϣ⏅ᑺᥝ⬉῵ᓣϢ⏅ᑺᥝ⬉῵ᓣϢ⏅ᑺᥝ⬉῵ᓣϢ⏅ᑺᥝ⬉῵ᓣ不不不不

ϔǃܹ䮼ᓩᇐ不

Ѡǃ⿟ᑣ䆒䅵不

ϝǃ⿟ᑣ䆺㾷不

ಯǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ 
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ϔǃܹ䮼ᓩᇐ不

 LPC1114᳝ ϝ⾡Ԣࡳ㗫῵ᓣˈⴵ⳴῵ᓣˈ⏅ᑺⴵ⳴῵ᓣˈ੠⏅ᑺᥝ⬉῵ᓣǄ 
೼ⴵ⳴῵ᓣϟˈৃ ҹ䗮䖛໡ԡᓩ㛮ҹঞ㹿䆒㕂ԡ૸䝦ᓩ㛮ⱘᓩ㛮૸䝦Ǆ೼⏅ᑺᥝ

⬉῵ᓣϟˈা㛑䗮䖛 WAKUP ᓩ㛮˄े P1.4ᓩ㛮˅૸䝦Ǆ 
 
Ѡǃ⿟ᑣ䆒䅵不

vo需量个P符范质Pow鉴r熟own嘛vo需量在个

{个

个个个个脚热B媒民脚热耗个|次个带x截植个个个个个个个个岁岁个䗝ᢽĀ⏅ᑺᥝ⬉āԢࡳ㗫῵ᓣ˄⊼ᛣ˖㋏㒳咬䅸Āⴵ⳴ā

Ԣࡳ㗫῵ᓣ˅个
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ϝǃ⿟ᑣ䆒䅵不

//ㄝᕙ SDवಲᑨ 
//Response:㽕ᕫࠄⱘಲᑨؐ 
//䖨ಲؐ:0,៤ࡳᕫࠄњ䆹ಲᑨؐ 
//    ݊Ҫ,ᕫࠄಲᑨؐ༅䋹 
uint8 SD_GetResponse(uint8 Response) 
{ 
 uint16 Count=0xFFF;//ㄝᕙ⃵᭄             
 while ((SPI0_communication(0XFF)!=Response)&&Count)Count--;//ㄝᕙᕫࠄ

      ⱘಲᑨ⹂ޚ
 if (Count==0)return MSD_RESPONSE_FAILURE;//ᕫࠄಲᑨ༅䋹    
 else return MSD_RESPONSE_NO_ERROR;//ℷ⹂ಲᑨ 
} 
 
//৥ SDवথ䗕ϔϾੑҸ 
//䕧ܹ: uint8 cmd   ੑ Ҹ  
//      uint32 arg  ੑ Ҹখ᭄ 
//      uint8 crc   crc᷵ 偠ؐ     
//䖨ಲؐ:SDव䖨ಲⱘડᑨ             
     
uint8 SD_SendCommand(uint8 cmd, uint32 arg, uint8 crc) 
{ 
    uint8 r1;  
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 uint8 repeat=0;           
 SD_CS_High; 
    SPI0_communication(0xff);//催䗳ੑݭҸᓊᯊ 
 SPI0_communication(0xff);      
  SPI0_communication(0xff);     
    //⠛䗝ッ㕂Ԣˈ䗝Ё SDव 
    SD_CS_Low;  
    //থ䗕 
    SPI0_communication(cmd | 0x40);//ੑܹݭ߿ߚҸ 
    SPI0_communication(arg >> 24); 
    SPI0_communication(arg >> 16); 
    SPI0_communication(arg >> 8); 
    SPI0_communication(arg); 
    SPI0_communication(crc);  
    //ㄝᕙડᑨˈ៪䍙ᯊ䗔ߎ 
    while((r1=SPI0_communication(0xFF))==0xFF) 
    { 
        repeat++;      
        if(repeat>200)break;  
    }    
    //݇䯁⠛䗝 
    SD_CS_High; 
    //೼ᘏ㒓Ϟ乱໪๲ࡴ 8Ͼᯊ䩳ˈ䅽 SDवᅠ៤࠽ϟⱘᎹ԰ 
    SPI0_communication(0xFF); 
    //䖨ಲ⢊ᗕؐ 
    return r1; 
}                     
     
//৥ SDवথ䗕ϔϾੑҸ(㒧ᴳᰃϡ༅㛑⠛䗝ˈ䖬᳝ৢ㓁᭄᥂Ӵᴹ˅ 
//䕧ܹ:uint8 cmd   ੑ Ҹ  
//     uint32 arg  ੑ Ҹখ᭄ 
//     uint8 crc   crc᷵ 偠ؐ   
//䖨ಲؐ:SDव䖨ಲⱘડᑨ             
     
uint8 SD_SendCommand_NoDeassert(uint8 cmd, uint32 arg, uint8 crc) 
{ 
 uint8 repeat=0;           
 uint8 r1;       
    SPI0_communication(0xff);//催䗳ੑݭҸᓊᯊ 
 SPI0_communication(0xff);       
    SD_CS_Low;//⠛䗝ッ㕂Ԣˈ䗝Ё SDव     
    //থ䗕 
    SPI0_communication(cmd | 0x40); //ੑܹݭ߿ߚҸ 
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    SPI0_communication(arg >> 24); 
    SPI0_communication(arg >> 16); 
    SPI0_communication(arg >> 8); 
    SPI0_communication(arg); 
    SPI0_communication(crc);    
    //ㄝᕙડᑨˈ៪䍙ᯊ䗔ߎ 
    while((r1=SPI0_communication(0xFF))==0xFF) 
    { 
        repeat++;      
        if(repeat>200)break;  
    }      
    //䖨ಲડᑨؐ 
    return r1; 
} 
/********************************************/       
            
࣪ྟ߱˖㛑    ࡳ */ SDव      */ 
/* 䖨ಲ㒧ᵰ:  0̟ NO_ERR      */ 
/*            1̟ TIME_OUT     */ 
/*            99̟ NO_CARD           */ 
/********************************************/       
        
uint8 SD_Init(void) 
{          
 uint8 r1,i;      // ᄬᬒ SDवⱘ䖨ಲؐ 
    uint16 repeat=0;  // ⫼ᴹ䖯㸠䍙ᯊ䅵᭄ 
    uint8 buff[6]; 
 
 /*-------  䜡㕂᥻ࠊ SDवⱘᓩ㛮 ----------*/ 
 GPIO1->DIR |= (1<<5);  // P1.5䆒㕂Ў䕧ߎˈ⫼԰ SD_CS 
 GPIO1->DATA |= (1<<5); // SD_CS = 1;  
#ifndef SSP0INIT      // བᵰ≵᳝ᠻ㸠䖛߱ྟ࣪ SSP0̍ ߱ྟ࣪ SSP0 
 SPI0_Init();     // ߱ྟ࣪ SPI0 
#define SSP0INIT     // ᷛ䆄 SSP0ᠻ㸠䖛߱ྟ࣪˄䖭Ͼᴵӊ㓪䆥ᰃЎњ໮

Ͼ໪ೈ㢃⠛݅⫼ SPIষ˅ 
#endif 
 SSP0->CPSR = 0xFE;    // ᡞ SPI0ᯊ䩳䆒㕂Ў᳔Ԣ䗳˄ ߱ྟ࣪ SDवⱘᯊ

䩳乥⥛ϡ㽕䍙䖛 500K˅    
 SD_CS_High; 
  
 /*-------  ߱ྟ࣪ SDवࠄ SPI῵ᓣ  -------*/ 
䅽ˈކѻ⫳>74Ͼ㛝ܜ//     SDव㞾Ꮕ߱ྟ࣪ᅠ៤ 
    for(i=0;i<12;i++)SPI0_communication(0xFF); 
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 do 
    {     
        i = SD_SendCommand(CMD0, 0, 0x95); 
        repeat++; 
    }while((i!=0x01)&&(repeat<200)); // ᳔໻থ 200⃵ CMD0 ੑҸ 
    if(repeat==200)return 1; // ༅䋹  
 repeat = 0;     // ᘶ໡ repeatؐ  
    
 /*--------  ߱ྟ࣪ SDव  --------*/   
    //㦋পव⠛ⱘ SD⠜ᴀֵᙃ 
  SD_CS_Low;  
 r1 = SD_SendCommand_NoDeassert(8, 0x1aa,0x87);       
    //བᵰव⠛⠜ᴀֵᙃᰃ v1.0⠜ᴀⱘˈे r1=0x05̍ ߭䖯㸠ҹϟ߱ྟ࣪ 
    if(r1 == 0x05) 
    { 
        //䆒㕂व㉏ൟЎ SDV1.0̍ བᵰৢ䴶Ẕ⌟ࠄЎ MMC वˈׂݡᬍЎ MMC 
        SD_Type = SD_TYPE_V1;     
        //བᵰᰃ V1.0वˈCMD8 ᣛҸৢ≵᳝ৢ㓁᭄᥂ 
        //⠛䗝㕂催ˈ㒧ᴳᴀ⃵ੑҸ 
        SD_CS_High; 
        //໮থ 8Ͼ CLKˈ䅽 SD㒧ᴳৢ㓁᪡԰ 
        SPI0_communication(0xFF);    
        //-----------------SDवǃMMC व߱ྟ࣪ᓔྟ-----------------   
        //থव߱ྟ࣪ᣛҸ CMD55+ACMD41 
        // བᵰ᳝ᑨㄨˈ䇈ᯢᰃ SDवˈϨ߱ྟ࣪ᅠ៤ 
        // ≵᳝ಲᑨˈ䇈ᯢᰃ MMC वˈ乱໪䖯㸠Ⳍᑨ߱ྟ࣪ 
        repeat = 0; 
        do 
        { 
থܜ//             CMD55̍ ᑨ䖨ಲ 0x01̠ ৺߭ߎ䫭 
            r1 = SD_SendCommand(CMD55, 0, 0); 
            if(r1 == 0XFF)return r1;//া㽕ϡᰃ 0xff,ህ᥹ⴔথ䗕    
            //ᕫࠄℷ⹂ડᑨৢˈথ ACMD41ˈᑨᕫࠄ䖨ಲؐ 0x00̍ ৺߭䞡䆩

200⃵ 
            r1 = SD_SendCommand(ACMD41, 0, 0); 
            repeat++; 
        }while((r1!=0x00) && (repeat<400)); 
        // ߸ᮁᰃ䍙ᯊ䖬ᰃᕫࠄℷ⹂ಲᑨ 
        // 㢹᳝ಲᑨ˖ᰃ SDव˗≵᳝ಲᑨ˖ᰃ MMC व    
        //----------MMCव乱໪߱ྟ࣪᪡԰ᓔྟ------------ 
        if(repeat==400) 
        { 
            repeat = 0; 
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            //থ䗕 MMC व߱ྟ࣪ੑҸ˄≵᳝⌟䆩˅ 
            do 
            { 
                r1 = SD_SendCommand(1,0,0); 
                repeat++; 
            }while((r1!=0x00)&& (repeat<400)); 
            if(repeat==400)return 1;   //MMC व߱ྟ࣪䍙ᯊ       
 व㉏ൟܹݭ//            
            SD_Type = SD_TYPE_MMC; 
        } 
        //----------MMC व乱໪߱ྟ࣪᪡԰㒧ᴳ------------      
        //䆒㕂 SPIЎ催䗳῵ᓣ 
        SSP0->CPSR = 0x04;  //䆒㕂 SPI0Ў催䗳῵ᓣ    
  SPI0_communication(0xFF);   
        //⽕ℶ CRC᷵偠     
  r1 = SD_SendCommand(CMD59, 0, 0x95); 
        if(r1 != 0x00)return r1;  //ੑҸ䫭䇃ˈ䖨ಲ r1        
        //䆒㕂 Sector Size 
        r1 = SD_SendCommand(CMD16, 512, 0x95); 
        if(r1 != 0x00)return r1;//ੑ Ҹ䫭䇃ˈ䖨ಲ r1    
        //-----------------SDवǃMMC व߱ྟ࣪㒧ᴳ----------------- 
 
    }//SDवЎ V1.0⠜ᴀⱘ߱ྟ࣪㒧ᴳ   
    //ϟ䴶ᰃ V2.0वⱘ߱ྟ࣪ 
    //݊ Ё䳔㽕䇏প OCR᭄᥂ˈ߸ᮁᰃ SD2.0䖬ᰃ SD2.0HCव 
    else if(r1 == 0x01) 
    { 
        //V2.0ⱘवˈCMD8 ੑҸৢӮӴಲ 4ᄫ㡖ⱘ᭄᥂ˈ㽕䏇䖛ݡ㒧ᴳᴀੑҸ 
        buff[0] = SPI0_communication(0xFF);  //should be 0x00 
        buff[1] = SPI0_communication(0xFF);  //should be 0x00 
        buff[2] = SPI0_communication(0xFF);  //should be 0x01 
        buff[3] = SPI0_communication(0xFF);  //should be 0xAA      
        SD_CS_High;    
        SPI0_communication(0xFF);//the next 8 clocks     
        //߸ᮁ䆹वᰃ৺ᬃᣕ 2.7V-3.6Vⱘ⬉य़㣗ೈ 
        //if(buff[2]==0x01 && buff[3]==0xAA) //ϡ߸ᮁˈ䅽݊ᬃᣕⱘव᳈໮ 
        {    
            repeat = 0; 
            //থव߱ྟ࣪ᣛҸ CMD55+ACMD41 
      do 
      { 
       r1 = SD_SendCommand(CMD55, 0, 0); 
       if(r1!=0x01)return r1;     
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       r1 = SD_SendCommand(ACMD41, 0x40000000, 0); 
                if(repeat>200)return r1;  //䍙ᯊ߭䖨ಲ r1⢊ᗕ   
            }while(r1!=0);     
            //߱ྟ࣪ᣛҸথ䗕ᅠ៤ˈ᥹ϟᴹ㦋প OCRֵᙃ      
            //-----------䡈߿ SD2.0व⠜ᴀᓔྟ----------- 
            r1 = SD_SendCommand_NoDeassert(CMD58, 0, 0); 
            if(r1!=0x00) 
   { 
    SD_CS_High;//䞞ᬒ SD⠛䗝ֵো 
    return r1;  //བᵰੑҸ≵᳝䖨ಲℷ⹂ᑨㄨˈⳈ᥹䗔ߎˈ䖨ಲᑨㄨ

   
   }//䇏 OCRᣛҸথৢߎˈ㋻᥹ⴔᰃ 4ᄫ㡖ⱘ OCRֵᙃ 
            buff[0] = SPI0_communication(0xFF); 
            buff[1] = SPI0_communication(0xFF);  
            buff[2] = SPI0_communication(0xFF); 
            buff[3] = SPI0_communication(0xFF);    
            //OCR᥹ᬊᅠ៤ˈ⠛䗝㕂催 
            SD_CS_High; 
            SPI0_communication(0xFF);     
            //Ẕᶹ᥹ᬊࠄⱘ OCRЁⱘ bit30 ԡ˄CCS˅ ˈ⹂ᅮ݊Ў SD2.0䖬ᰃ

SDHC 
            //བᵰ CCS=1̟ SDHC   CCS=0̟ SD2.0 
            if(buff[0]&0x40)SD_Type = SD_TYPE_V2HC;    //Ẕᶹ CCS   
            else SD_Type = SD_TYPE_V2;      
            //-----------䡈߿ SD2.0व⠜ᴀ㒧ᴳ-----------  
             
            SSP0->CPSR = 0x04;  //䆒㕂 SPI0Ў催䗳῵ᓣ 
        }      
    } 
    return r1; 
}                    
     
//Ң SDवЁ䇏ಲᣛᅮ䭓ᑺⱘ᭄᥂ˈᬒ㕂೼㒭ᅮԡ㕂 
//䕧ܹ: uint8 *data(ᄬᬒ䇏ಲ᭄᥂ⱘݙᄬ>len) 
//      uint16 len(᭄᥂䭓ᑺ˅ 
//      uint8 release(Ӵ䕧ᅠ៤ৢᰃ৺䞞ᬒᘏ㒓 CS 㕂催 0˖ϡ䞞ᬒ 1̟ 䞞ᬒ˅

   
//䖨ಲؐ:0˖NO_ERR 
//    other̟ 䫭䇃ֵᙃ                 
uint8 SD_ReceiveData(uint8 *data, uint16 len, uint8 release) 
{ 
    // ਃࡼϔ⃵Ӵ䕧 
    SD_CS_Low;          
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 if(SD_GetResponse(0xFE))//ㄝᕙ SDवথಲ᭄᥂䍋ྟҸ⠠ 0xFE 
 {    
  SD_CS_High; 
  return 1; 
 } 
    while(len--)//ᓔྟ᥹ᬊ᭄᥂ 
    { 
        *data=SPI0_communication(0xFF); 
        data++; 
    } 
    //ϟ䴶ᰃ 2ϾӾ CRC˄ dummy CRC˅  
    SPI0_communication(0xFF); 
    SPI0_communication(0xFF); 
    if(release==RELEASE)//ᣝ䳔䞞ᬒᘏ㒓ˈᇚ CS㕂催 
    { 
        SD_CS_High;//Ӵ䕧㒧ᴳ 
        SPI0_communication(0xFF); 
    }                       
    return 0; 
}                   
    
//㦋প SDवⱘ CID ֵᙃˈࣙᣀࠊ䗴ଚֵᙃ 
//䕧ܹ: uint8 *cid_data(ᄬᬒ CID ⱘݙᄬˈ㟇ᇥ 16Byte˅     
//䖨ಲؐ:0˖NO_ERR 
//   1̟ TIME_OUT 
//       other̟ 䫭䇃ֵᙃ             
     
uint8 SD_GetCID(uint8 *cid_data) 
{ 
    uint8 r1;     
    //থ CMD10ੑҸˈ䇏 CID 
    r1 = SD_SendCommand(CMD10,0,0xFF); 
    if(r1 != 0x00)return r1;  //≵䖨ಲℷ⹂ᑨㄨˈ߭䗔ߎˈ᡹䫭   
    SD_ReceiveData(cid_data,16,RELEASE);//᥹ᬊ 16Ͼᄫ㡖ⱘ᭄᥂   
    return 0; 
}                   
    
//㦋প SDवⱘ CSDֵᙃˈࣙᣀᆍ䞣੠䗳ᑺֵᙃ 
//䕧ܹ:uint8 *cid_data(ᄬᬒ CID ⱘݙᄬˈ㟇ᇥ 16Byte˅       
//䖨ಲؐ:0˖NO_ERR 
//       1̟ TIME_OUT 
//       other̟ 䫭䇃ֵᙃ             
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uint8 SD_GetCSD(uint8 *csd_data) 
{ 
    uint8 r1;   
    r1=SD_SendCommand(CMD9,0,0xFF);//থ CMD9 ੑҸˈ䇏 CSD 
    if(r1)return r1;  //≵䖨ಲℷ⹂ᑨㄨˈ߭䗔ߎˈ᡹䫭   
    SD_ReceiveData(csd_data, 16, RELEASE);//᥹ᬊ 16Ͼᄫ㡖ⱘ᭄᥂  
    return 0; 
}   
//㦋প SDवⱘᆍ䞣˄ᄫ㡖˅    
//䖨ಲؐ:0˖ পᆍ䞣ߎ䫭  
//       ݊Ҫ:SDवⱘᆍ䞣(ᄫ㡖)           
      
uint32 SD_GetCapacity(void) 
{ 
    uint8 csd[16]; 
    uint32 Capacity; 
    uint16 n; 
 uint16 csize;            
 //প CSDֵᙃˈབᵰᳳ䯈ߎ䫭ˈ䖨ಲ 0 
    if(SD_GetCSD(csd)!=0) return 0;      
    //བᵰЎ SDHCवˈᣝ✻ϟ䴶ᮍᓣ䅵ㅫ 
    if((csd[0]&0xC0)==0x40) 
    {            
     Capacity = ((uint32)csd[8])<<8; 
  Capacity += (uint32)csd[9]+1;   
        Capacity = (Capacity)*1024;//ᕫࠄ᠛ऎ᭄ 
  Capacity *= 512;//ᕫࠄᄫ㡖᭄       
    } 
    else 
    {       
  n = (csd[5] & 0x0F) + ((csd[10] & 0x80) >> 7) + ((csd[9] & 0x03) << 1) + 2; 
  csize = (csd[8] >> 6) + ((uint16)csd[7] << 2) + ((uint16)(csd[6] & 0x03) << 
10) + 1; 
     Capacity = (uint32)csize << (n - 9);  
  Capacity *= 512;   
    } 
    return (uint32)Capacity; 
}                      
       
//䇏 SDवⱘϔϾ block 
//䕧ܹ:uint32 sector পഄഔ˄sectorؐ ˈ䴲⠽⧚ഄഔ˅  
//     uint8 *buffer ᭄᥂ᄬټഄഔ˄໻ᇣ㟇ᇥ 512byte˅        
//䖨ಲؐ:0˖ ៤ࡳ 
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//       other̟ ༅䋹              
    
uint8 SD_ReadSingleBlock(uint32 sector, uint8 *buffer) 
{ 
 uint8 r1;      
 
 SSP0->CPSR = 0x04;  //䆒㕂 SPIЎ催䗳῵ᓣ 24MHz            
    //བᵰϡᰃ SDHC̍ 㒭ᅮⱘᰃ sectorഄഔˈᇚ݊䕀ᤶ៤ byteഄഔ 
    if(SD_Type!=SD_TYPE_V2HC) 
    { 
        sector = sector<<9; 
    }  
 r1 = SD_SendCommand(CMD17, sector, 0);//䇏ੑҸ         
 if(r1 != 0x00)return r1;                
 r1 = SD_ReceiveData(buffer, 512, RELEASE);    
 if(r1 != 0)return r1;   //䇏᭄᥂ߎ䫭ʽ 
    else return 0;  
} 
 
////////////////////////////////////////////////////////////////////////// 
ܹݭ// SDवⱘϔϾ block(᳾ᅲ䰙⌟䆩䖛)               
//䕧ܹ:uint32 sector ᠛ऎഄഔ˄sectorؐ ˈ䴲⠽⧚ഄഔ˅  
//     uint8 *buffer ᭄᥂ᄬټഄഔ˄໻ᇣ㟇ᇥ 512byte˅        
//䖨ಲؐ:0˖ ៤ࡳ 
//       other̟ ༅䋹              
    
uint8 SD_WriteSingleBlock(uint32 sector, const uint8 *data) 
{ 
    uint8 r1; 
    uint16 i; 
    uint16 repeat; 
 
    //䆒㕂Ў催䗳῵ᓣ 
    //SPIx_SetSpeed(SPI_SPEED_HIGH);     
    //བᵰϡᰃ SDHC̍ 㒭ᅮⱘᰃ sectorഄഔˈᇚ݊䕀ᤶ៤ byteഄഔ 
    if(SD_Type!=SD_TYPE_V2HC) 
    { 
        sector = sector<<9; 
    }    
    r1 = SD_SendCommand(CMD24, sector, 0x00); 
    if(r1 != 0x00) 
    { 
        return r1;  //ᑨㄨϡℷ⹂ˈⳈ᥹䖨ಲ 
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    } 
     
    //ᓔྟޚ໛᭄᥂Ӵ䕧 
    SD_CS_Low; 
ᬒܜ//     3Ͼぎ᭄᥂ˈㄝᕙ SDवޚ໛ད 
    SPI0_communication(0xff); 
    SPI0_communication(0xff); 
    SPI0_communication(0xff); 
    //ᬒ䍋ྟҸ⠠ 0xFE 
    SPI0_communication(0xFE); 
 
    //ᬒϔϾ sectorⱘ᭄᥂ 
    for(i=0;i<512;i++) 
    { 
        SPI0_communication(*data++); 
    } 
    //থ 2Ͼ Byteⱘ dummy CRC 
    SPI0_communication(0xff); 
    SPI0_communication(0xff); 
     
    //ㄝᕙ SDवᑨㄨ 
    r1 = SPI0_communication(0xff); 
    if((r1&0x1F)!=0x05) 
    { 
        SD_CS_High; 
        return r1; 
    } 
     
    //ㄝᕙ᪡԰ᅠ៤ 
    repeat = 0; 
    while(!SPI0_communication(0xff)) 
    { 
        repeat++; 
        if(repeat>0xfffe)        //བᵰ䭓ᯊ䯈ܹݭ≵᳝ᅠ៤ˈ᡹䫭䗔ߎ 
        { 
            SD_CS_High; 
            return 1;           //ܹݭ䍙ᯊ䖨ಲ 1 
        } 
    }      
ᅠ៤ˈ⠛䗝㕂ܹݭ//     1 
    SD_CS_High; 
    SPI0_communication(0xff); 
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    return 0; 
}  
 
 
 
               
//䇏 SDवⱘ໮Ͼ block(ᅲ䰙⌟䆩䖛)               
//䕧ܹ:uint32 sector ᠛ऎഄഔ˄sectorؐ ˈ䴲⠽⧚ഄഔ˅  
//     uint8 *buffer ᭄᥂ᄬټഄഔ˄໻ᇣ㟇ᇥ 512byte˅  
//     uint8 count 䖲㓁䇏 countϾ block       
//䖨ಲؐ:0˖ ៤ࡳ 
//       other̟ ༅䋹              
    
uint8 SD_ReadMultiBlock(uint32 sector, uint8 *buffer, uint8 count) 
{ 
    uint8 r1;       
    //SPIx_SetSpeed(SPI_SPEED_HIGH);//䆒㕂Ў催䗳῵ᓣ   
  //བᵰϡᰃ SDHC̍ ᇚ sectorഄഔ䕀៤ byteഄഔ 
    if(SD_Type!=SD_TYPE_V2HC)sector = sector<<9;   
    //SD_WaitDataReady(); 
    //থ䇏໮ഫੑҸ 
 r1 = SD_SendCommand(CMD18, sector, 0);//䇏ੑҸ 
 if(r1 != 0x00)return r1;   
    do//ᓔྟ᥹ᬊ᭄᥂ 
    { 
        if(SD_ReceiveData(buffer, 512, RELEASE) != 0x00)break;  
        buffer += 512; 
    } while(--count);    
    //ܼ䚼Ӵ䕧ᅠ↩ˈথ䗕ذℶੑҸ 
    SD_SendCommand(CMD12, 0, 0); 
    //䞞ᬒᘏ㒓 
    SD_CS_High; 
    SPI0_communication(0xFF);     
    if(count != 0)return count;   //བᵰ≵᳝Ӵᅠˈ䖨ಲ࠽ԭϾ᭄   
    else return 0;   
}              
ܹݭ// SDवⱘ N Ͼ block(᳾ᅲ䰙⌟䆩䖛)              
//䕧ܹ:uint32 sector ᠛ऎഄഔ˄sectorؐ ˈ䴲⠽⧚ഄഔ˅  
//     uint8 *buffer ᭄᥂ᄬټഄഔ˄໻ᇣ㟇ᇥ 512byte˅  
//     uint8 count ܹݭⱘ block᭄Ⳃ      
//䖨ಲؐ:0˖ ៤ࡳ 
//       other̟ ༅䋹              
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uint8 SD_WriteMultiBlock(uint32 sector, const uint8 *data, uint8 count) 
{ 
    uint8 r1; 
    uint16 i; 
    uint16 repeat; 
 
    //䆒㕂Ў催䗳῵ᓣ 
    //SPIx_SetSpeed(SPI_SPEED_HIGH);     
    //བᵰϡᰃ SDHC̍ 㒭ᅮⱘᰃ sectorഄഔˈᇚ݊䕀ᤶ៤ byteഄഔ 
    if(SD_Type!=SD_TYPE_V2HC) 
    { 
        sector = sector<<9; 
    }    
    r1 = SD_SendCommand(CMD25, sector, 0x00); 
    if(r1 != 0x00) 
    { 
        return r1;  //ᑨㄨϡℷ⹂ˈⳈ᥹䖨ಲ 
    } 
     
    //ᓔྟޚ໛᭄᥂Ӵ䕧 
    SD_CS_Low; 
ᬒܜ//     3Ͼぎ᭄᥂ˈㄝᕙ SDवޚ໛ད 
    SPI0_communication(0xff); 
    SPI0_communication(0xff); 
//    SPI0_communication(0xff); 
 
 do{ 
     //ᬒ䍋ྟҸ⠠ 0xFE 
     SPI0_communication(0xFC); 
  
     //ᬒϔϾ sectorⱘ᭄᥂ 
     for(i=0;i<512;i++) 
     { 
         SPI0_communication(*data++); 
     } 
     //থ 2Ͼ Byteⱘ dummy CRC 
     SPI0_communication(0xff); 
     SPI0_communication(0xff); 
      
     //ㄝᕙ SDवᑨㄨ 
     r1 = SPI0_communication(0xff); 
   
     if((r1&0x1F)!=0x05) 
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     { 
         SD_CS_High; 
         return r1; 
     } 
      
     //ㄝᕙ᪡԰ᅠ៤ 
     repeat = 0; 
     while(!SPI0_communication(0xff)) 
     { 
         repeat++; 
         if(repeat>0xfffe)        //བᵰ䭓ᯊ䯈ܹݭ≵᳝ᅠ៤ˈ᡹䫭䗔ߎ 
         { 
             SD_CS_High; 
             return 1;           //ܹݭ䍙ᯊ䖨ಲ 1 
         } 
     } 
 }while(--count); 
       
ᅠ៤ˈ⠛䗝㕂ܹݭ//     1 
 r1 = SPI0_communication(0xFD); 
    SD_CS_High; 
    SPI0_communication(0xff); 
 delay_ms(6);  // ݭᅠ໮Ͼഫҹৢˈᓊᯊ〇ᅮʽ৺߭ϡ㛑Ң SDव䇏᭄᥂ʽ 
    return 0; 
}                
 
ಯǃ⿟ᑣ䆺㾷不

ᡞҹϞ⿟ᑣⱘໄᯢࠄݭ䖭䞠˖ 
uint8 SD_SendCommand(uint8 cmd, uint32 arg, uint8 crc);  //SDवথ䗕ϔϾੑҸ 
uint8 SD_SendCommand_NoDeassert(uint8 cmd, uint32 arg, uint8 crc); //SD व থ

䗕ϔϾੑҸ(ϡᢝ催⠛䗝ᓩ㛮) 
uint8 SD_Init(void);                             //SDव߱ྟ࣪ 
uint8 SD_ReceiveData(uint8 *data, uint16 len, uint8 release);      //SDव䇏᭄᥂ 
uint8 SD_GetCID(uint8 *cid_data);                        //䇏 SDव CID 
uint8 SD_GetCSD(uint8 *csd_data);                       //䇏 SDव CSD 
uint32 SD_GetCapacity(void);                           //প SDवᆍ䞣 
uint8 SD_ReadSingleBlock(uint32 sector, uint8 *buffer);      //䇏ϔϾ BLOCK 
uint8 SD_WriteSingleBlock(uint32 sector, const uint8 *buffer);  //ݭϔϾ BLOCK 
uint8 SD_ReadMultiBlock(uint32 sector, uint8 *buffer, uint8 count);// 䇏໮Ͼ

BLOCK 
uint8 SD_WriteMultiBlock(uint32 sector, const uint8 *data, uint8 count);//ݭ໮Ͼ

BLOCK 
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 Ϟ䴶ⱘ㄀ϔϾ㄀ѠϾߑ᭄ᰃ㒭 SDवੑݭҸⱘǄऎ߿ᰃ㄀ϔϾߑ᭄ᠻ㸠ᅠҹ

ৢˈᡞ CS⠛䗝ᓩ㛮ᢝ催;㄀ѠϾߑ᭄ϡ㗕催 CS⠛䗝ᓩ㛮Ǆ 
 ㄀ϝϾߑ᭄ᰃ߱ྟ࣪ SDवⱘߑ᭄Ǆᠻ㸠ᅠ䖭Ͼߑ᭄ˈSDवህৃҹ䇏ݭњǄ

䖨ಲ 0ˈ䇈ᯢ߱ྟ࣪៤ࡳǄ䖨ಲ 1ˈ߱ྟ࣪༅䋹Ǆ 
 ㄀ಯϾߑ᭄ˈ⫼Ѣ䇏 SDवЁⱘ᭄᥂Ǆ 
 ㄀ѨϾ੠㄀݁Ͼߑ᭄ ⫼̍Ѣ䇏প SDवⱘ CID ੠ CSDᆘᄬ఼ؐǄ݊ Ё C̍SD
ᆘᄬ఼ࣙ৿ᕜ໮݇Ѣ SDवⱘֵᙃǄࣙᣀᄬټᆍ䞣ǃSDव⠜ᴀֵᙃㄝǄ 
 ㄀ϗϾߑ᭄ˈ⫼ᴹ㦋প SDवⱘᆍ䞣Ǆ䖨ಲؐⱘऩԡᰃᄫ㡖ˈ៥Ӏᑇᐌдᛃ

⫼ M ᄫ㡖ᴹ㸼⼎ˈ᠔ҹ䇏ߎҹৢ䳔㽕ᡞᄫ㡖ᤶ៤ M ᄫ㡖Ǆ⊼ᛣˈ䖭䞠䇏ߎⱘ᭄

ᰃ⫼᠋ৃҹՓ⫼ⱘᆍ䞣ˈ㗠ϡᰃᭈԧᆍ䞣Ǆ↨བ 2Gⱘ SDवˈ䇏ߎⱘ᭄᥂ϔ㠀

Ў 1886MbǄ 
ݭ᭄ˈेᰃ䇏ߑϟⱘಯϾ࠽  SDवⱘऩ᠛ऎߑ᭄੠໮᠛ऎߑ᭄ǄᔧⳈ᥹Փ⫼

ℸߑ᭄ⱘᯊ׭ˈSD वⳌᔧѢϔϾᄬټ㢃⠛Ǆ䖭ᯊݭˈ׭䖯ܹⱘؐϡৃҹ㹿⬉㛥

䇏ߎǄা㛑䗮䖛䇏পߑ᭄䇏ߎǄ಴Ў≵᳝ᓎゟ᭛ӊ㋏㒳Ǆ೼ৢ䴶ᄺд᭛ӊ㋏㒳ⱘ

ᯊ׭ˈৃҹᄺࠄǄ೼ᓎゟ᭛ӊ㋏㒳ҹৢˈ᭛ӊ㋏㒳гᰃ䇗⫼䖭ಯϾߑ᭄ᴹ䇏প

SDवⱘǄ 
 
Ѩǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ不

ᣝ✻ǉMINI LPC1114⿟ᑣϟ䕑䇈ᯢǊⱘᮍ⊩ˈᡞℸゴᇍᑨⱘ⿟ᑣ HEX ᭛ӊ

ϟ䕑ࠄᄺдᵓϞǄ 
 
 
⊼ᛣ˖೼≵᳝ᓎゟ᭛ӊ㋏㒳ⱘᚙމ㋏䇏ݭ SDवⱘᯊ׭ˈ᳔དܜᡞԴⱘ SDवЁ

ⱘϰ㽓ᣋ䋱ߎᴹˈ಴ЎԴݭ䖯এⱘ᭄᥂᳝ৃ㛑Ӯ⸈ണϞ䴶ⱘ᭄᥂Ǆ 
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㄀कѠゴ㄀कѠゴ㄀कѠゴ㄀कѠゴ不不不不简置环思4程布引简置环思4程布引简置环思4程布引简置环思4程布引 ᮴㒓䗮ֵ῵ഫ᮴㒓䗮ֵ῵ഫ᮴㒓䗮ֵ῵ഫ᮴㒓䗮ֵ῵ഫ不不不不

ϔǃܹ䮼ᓩᇐ不

Ѡǃ⹀ӊ䖲᥹不

ϝǃ简置环思4程布引 ߱ྟ࣪⿟ᑣ䆒䅵不

ಯǃ简置环思4程布引 ߱ྟ࣪⿟ᑣ䆺㾷不

Ѩǃ简置环思4程布引 ੑҸ不

݁ǃ简置环思4程布引 ᆘᄬ఼不

ϗǃ简置环思4程布引 䜡㕂⿟ᑣ䆒䅵ঞ⿟ᑣ䆺㾷不

ܿǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ 
不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不

不
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ϔǃܹ䮼ᓩᇐ不

 
 NRF24L01ᰃϔℒᕜ⌕㸠ⱘ᮴㒓䗮ֵᬊথ㢃⠛Ǆ᳝ᕜ໮᮴㒓哴ᷛǃ᮴㒓䬂Ⲭ

ህᰃ⫼䖭Ͼ㢃⠛خ᮴㒓ᬊথⱘǄᅗᎹ԰೼ 2.4GHz~2.5GHzϪ⬠䗮⫼ ISM Ꮉ԰乥

↉Ǆ 
 ⫼њ䖭М໮ⱘ৘⾡㉏ൟ㢃⠛ˈԴӮথ⦄᪡԰䖭ѯ㢃⠛䛑᳝ϔϾ݅ৠⱘ⡍⚍ˈ

ህᰃᇍᅗⱘᆘᄬ఼᪡԰ˈ䖒ࠄ᥻ࠊⱘ԰⫼Ǆ㽕ᇍᅗⱘᆘᄬ఼᪡԰ˈህ䳔㽕ⶹ䘧

MCU Ϣ㢃⠛䖲᥹䳔㽕䞛⫼ⱘ᥹ষᮍᓣǄ 
 ៥Ӏᛇ䖤⫼ NRF24L01̍ ህ䳔㽕ܜᄺдᅗⱘᆘᄬ఼੠᥹ষᮍᓣњǄϡ䖛ˈ㽕

㒭 NRF24L01ⱘᆘᄬ఼ؐݭ៪䇏ؐˈ䖬䳔㽕Փ⫼⡍⅞ⱘੑҸǄ 
 ϔǃ᥹ষᮍᓣ˖SPIǄ 
 ѠǃੑҸ˖8ϾǄ 
 ϝǃᆘᄬ఼˖ϔ݅ 23Ͼᆘᄬ఼Ǆ 
 
Ѡǃ⹀ӊ䖲᥹不

 ೼៥ӀⱘᓔথᵓϞˈ⫼ LPC1114ⱘ SSP0Ϣ NRF24L01䖲᥹Ǆ 

个

24L01_CE----------------P3.5 
24L01_CS----------------P0.3 
24L01_IRQ---------------P3.4 
 
 
 
ϝǃ简置环思4程布引 ߱ྟ࣪⿟ᑣ䆒䅵不

/*******************************************/ 

 /*    㛑˗NRF24L01߱ྟ࣪ࡳ᭄ߑ */
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/*******************************************/ 

void NRF24L01_Init() 

{ 

 SPI0_Init(); 

 GPIO0->DIR |= (1<<3);   //P0.3 㛮Ў䕧خ⫼ˈߎ CSN 

 GPIO0->DATA |= (1<<3); //CSN=1; 

 GPIO3->DIR &= ~(1<<4);  //NRF24L01_IRQ䖲᥹ P3.4㛮ˈ䆒㕂 P3.4㛮Ў䕧ܹᓩ㛮 

 GPIO3->DIR |= (1<<5);  //NRF24L01_CE 䖲᥹ P3.5 㛮ˈ䆒㕂 P3.5㛮Ў䕧ߎᓩ㛮 

 GPIO3->DATA &= ~(1<<5); //CE 㕂ԢˈՓ㛑 24L01 

} 

 

ಯǃ简置环思4程布引 ߱ྟ࣪⿟ᑣ䆺㾷˖不

 Ϟ䴶䖭Ͼߑ᭄ेᰃ LPC1114Ϣ NRF24L01⹀ӊ᥹ষ߱ྟ࣪ߑ᭄Ǆ 
 佪ܜ ᠻ̍㸠SPI0_Init();ᡞLPC1114ⱘSSP0䆒㕂ЎSPI0 া̍ᰃ䆒㕂њMOSI0ǃ

MISO0ǃSCK0 ᓩ㛮ˈ≵᳝䆒㕂 SSEL0 ᓩ㛮Ǆ 

 ˖ᴵ䇁হᰃ޴᭄Ёϟ䴶ⱘߑ 

 P0.3 㛮䆒㕂Ў NRF24L01_CSNᓩ㛮˗SPI⠛䗝Փ㛑ᓩ㛮Ǆ 

 P3.4 㛮䆒㕂Ў NRF24L01_IRQ ᓩ㛮˗Ёᮁᓩ㛮Ǆ 

 P3.5 㛮䆒㕂Ў NRF24L01_CE ᓩ㛮Ǆ㢃⠛Փ㛑ᓩ㛮Ǆ 
 
Ѩǃ简置环思4程布引 ੑҸ不

/**********  NRF24L01 ᆘᄬ఼᪡԰ੑҸ  ***********/ 

#define READ_REG        0x00  //䇏䜡㕂ᆘᄬ఼,Ԣ 5ԡЎᆘᄬ఼ഄഔ 

#define WRITE_REG       0x20  //ݭ䜡㕂ᆘᄬ఼,Ԣ 5ԡЎᆘᄬ఼ഄഔ 

#define RD_RX_PLOAD     0x61  //䇏 RX᳝ᬜ᭄᥂,1~32ᄫ㡖 

#define WR_TX_PLOAD     0xA0  //ݭ TX᳝ᬜ᭄᥂,1~32ᄫ㡖 

#define FLUSH_TX        0xE1  //⏙䰸 TX FIFOᆘᄬ఼.থᇘ῵ᓣϟ⫼ 

#define FLUSH_RX        0xE2  //⏙䰸 RX FIFOᆘᄬ఼.᥹ᬊ῵ᓣϟ⫼ 

#define REUSE_TX_PL     0xE3  //䞡ᮄՓ⫼Ϟϔ᭄ࣙ᥂,CE Ў催,᭄᥂ࣙ㹿ϡᮁথ䗕. 

#define NOP             0xFF  //ぎ᪡԰,ৃҹ⫼ᴹ䇏⢊ᗕᆘᄬ఼  
 
݁ǃ简置环思4程布引 ᆘᄬ఼不

/**********  NRF24L01 ᆘᄬ఼ഄഔ   *************/ 

#define CONFIG          0x00  //䜡㕂ᆘᄬ఼ഄഔ                              

#define EN_AA           0x01  //Փ㛑㞾ࡼᑨㄨࡳ㛑  

#define EN_RXADDR       0x02  //᥹ᬊഄഔܕ䆌 

#define SETUP_AW        0x03  //䆒㕂ഄഔᆑᑺ(᠔᭄᳝᥂䗮䘧) 

#define SETUP_RETR      0x04  //ᓎゟ㞾ࡼ䞡থ 

#define RF_CH           0x05  //RF䗮䘧 

#define RF_SETUP        0x06  //RFᆘᄬ఼ 

#define STATUS          0x07  //⢊ᗕᆘᄬ఼ 

#define OBSERVE_TX      0x08  // থ䗕Ẕ⌟ᆘᄬ఼ 

#define CD              0x09  // 䕑⊶Ẕ⌟ᆘᄬ఼ 
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#define RX_ADDR_P0      0x0A  // ᭄᥂䗮䘧 0᥹ᬊഄഔ 

#define RX_ADDR_P1      0x0B  // ᭄᥂䗮䘧 1᥹ᬊഄഔ 

#define RX_ADDR_P2      0x0C  // ᭄᥂䗮䘧 2᥹ᬊഄഔ 

#define RX_ADDR_P3      0x0D  // ᭄᥂䗮䘧 3᥹ᬊഄഔ 

#define RX_ADDR_P4      0x0E  // ᭄᥂䗮䘧 4᥹ᬊഄഔ 

#define RX_ADDR_P5      0x0F  // ᭄᥂䗮䘧 5᥹ᬊഄഔ 

#define TX_ADDR         0x10  // থ䗕ഄഔᆘᄬ఼ 

#define RX_PW_P0        0x11  // ᥹ᬊ᭄᥂䗮䘧 0᳝ᬜ᭄᥂ᆑᑺ(1~32ᄫ㡖)  

#define RX_PW_P1        0x12  // ᥹ᬊ᭄᥂䗮䘧 1᳝ᬜ᭄᥂ᆑᑺ(1~32ᄫ㡖)  

#define RX_PW_P2        0x13  // ᥹ᬊ᭄᥂䗮䘧 2᳝ᬜ᭄᥂ᆑᑺ(1~32ᄫ㡖)  

#define RX_PW_P3        0x14  // ᥹ᬊ᭄᥂䗮䘧 3᳝ᬜ᭄᥂ᆑᑺ(1~32ᄫ㡖)  

#define RX_PW_P4        0x15  // ᥹ᬊ᭄᥂䗮䘧 4᳝ᬜ᭄᥂ᆑᑺ(1~32ᄫ㡖) 

#define RX_PW_P5        0x16  // ᥹ᬊ᭄᥂䗮䘧 5᳝ᬜ᭄᥂ᆑᑺ(1~32ᄫ㡖) 

#define FIFO_STATUS     0x17  // FIFO⢊ᗕᆘᄬ఼ 

/*————————————————————————————————————————————————————————————*/ 

 
ϗǃ简置环思4程布引 䜡㕂⿟ᑣ䆒䅵ঞ⿟ᑣ䆺㾷不

 Ϟ䴶Ꮖ㒣䆆䖛њ NRF24L01ⱘ߱ྟ࣪ߑ᭄ˈᠻ㸠ᅠ߱ྟ࣪ߑ᭄ˈህৃҹᓔྟ

䜡㕂 NRF24L01њǄ㽕䜡㕂 NRF24L01̍ ህ䳔㽕㒭 NRF24L01ⱘᆘᄬ఼ؐݭ៪Ң

NRF24L01ⱘᆘᄬ఼䞠䴶ؐݭǄ᠔ҹˈ佪ܜˈ䅽៥Ӏᄺдϔϟ NRF24L01ⱘᆘᄬ

఼䇏ߑؐݭ᭄Ǆ೼៥Ӏⱘ՟⿟ᔧЁˈϔ᳝݅ 4Ͼ NRF24L01䇏ߑؐݭ᭄ˈᅗӀߚ

 ˖ᰃ߿
uint8 NRF24L01_Write_Reg(uint8 reg,uint8 value); 

uint8 NRF24L01_Read_Reg(uint8 reg); 

uint8 NRF24L01_Write_Buf(uint8 reg, uint8 *pBuf, uint8 len); 

uint8 NRF24L01_Read_Buf(uint8 reg,uint8 *pBuf,uint8 len); 

⊼ᛣ N̟RF24L01ⱘ 23Ͼᆘᄬ఼ᔧЁˈ᳝ 3Ͼᆘᄬ఼ᰃ 40ԡⱘˈ݊ ԭᰃ 8ԡⱘǄ

䖭 3Ͼ 40ԡⱘᆘᄬ఼ᰃ˖ 
TX_ADDR     থ䗕ഄഔᆘᄬ఼ 
RX_ADDR_P0 ᥹ᬊഄഔ䗮䘧 0 ᆘᄬ఼ 
RX_ADDR_P1 ᥹ᬊഄഔ䗮䘧 1 ᆘᄬ఼ 

    ಴Ўথ䗕ഄഔ੠᥹ᬊഄഔৃҹᰃ 5Ͼᄫ㡖Ǆ 
 Ϟ䴶߫ߎⱘߑ᭄ᔧЁˈࠡϸϾᰃ䇏ݭ 8ԡᆘᄬ఼ⱘˈৢϸϾᰃϧ䮼⫼ᴹ䇏ݭ

40ԡᆘᄬ఼ⱘǄ 
 
 ᳝њϞ䴶ⱘߑ᭄ˈህৃҹ䜡㕂 NRF24L01њˈ佪ܜЎњℷ⹂䜡㕂 24L01̍ ህ

䳔㽕ܜ߸ᮁϔϟ 24L01ᰃ৺ᄬ೼Ǆᠻ㸠ϟ䴶ⱘߑ᭄˖ 
 

 

 

/********************************************/ 

⌟㛑˖Ẕࡳ᭄ߑ */ 24L01ᰃ৺ᄬ೼              */ 

/* 䖨ಲؐ˗  0  ᄬ೼                        */ 
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/*           1  ϡᄬ೼                      */ 

/********************************************/  

uint8 NRF24L01_Check(void) 

{ 

 uint8 check_in_buf[5]={0x11,0x22,0x33,0x44,0x55}; 

 uint8 check_out_buf[5]={0x00}; 

 

 NRF24L01_Write_Buf(WRITE_REG+TX_ADDR, check_in_buf, 5); 

 NRF24L01_Read_Buf(READ_REG+TX_ADDR, check_out_buf, 5); 

 if((check_out_buf[0] == 0x11)&&\ 

    (check_out_buf[1] == 0x22)&&\ 

    (check_out_buf[2] == 0x33)&&\ 

    (check_out_buf[3] == 0x44)&&\ 

    (check_out_buf[4] == 0x55))return 0; 

 else return 1; 

} 

不

 䖭Ͼߑ᭄ⱘẔ⌟ॳ⧚ᰃ㒭 NRF24L01ⱘᆘᄬ఼ TX_ADDR ݭ 5Ͼᄫ㡖 ✊̍ৢ

 ᴹϔϔᇍ↨ˈⳟࠡৢⱘؐᰃ৺ϔ㟈Ǆߎ䇏ݡ
 
 བᵰẔ⌟ࠄњ NRF24L01̍ ህৃҹ䜡㕂ᅗњǄ䖭ᯊ׭ˈህৃҹᡞᅗ䜡㕂Ўথ

䗕῵ᓣ៪ᰃ᥹ᬊ῵ᓣњǄ 
/*********************************************/ 

㛑˖䆒㕂ࡳ᭄ߑ */ 24L01Ў᥹ᬊ῵ᓣ  */ 

/*********************************************/ 

void NRF24L01_RX_Mode(void) 

{ 

 //CE ᢝԢˈՓ㛑 24L01 䜡㕂 

 GPIO3->DATA &= ~(1<<5);  

ݭ//  RX ᥹ᬊഄഔ 

 NRF24L01_Write_Buf(WRITE_REG+RX_ADDR_P0,(uint8*)RX_ADDRESS,RX_ADR_WIDTH);  

 NRF24L01_Write_Reg(WRITE_REG+EN_AA,0x01);    //ᓔਃ䗮䘧 0 㞾ࡼᑨㄨ     

   NRF24L01_Write_Reg(WRITE_REG+EN_RXADDR,0x01);//䗮䘧 0 ᥹ᬊܕ䆌     

   NRF24L01_Write_Reg(WRITE_REG+RF_CH,40);      //䆒㕂 RF Ꮉ԰䗮䘧乥⥛      

 //䗝ᢽ䗮䘧 0 ⱘ᳝ᬜ᭄᥂ᆑᑺ 

   NRF24L01_Write_Reg(WRITE_REG+RX_PW_P0,RX_PLOAD_WIDTH); 

//䆒㕂 TX থᇘখ᭄,0db ๲Ⲟ,2Mbps,Ԣాໄ๲Ⲟᓔਃ        

 NRF24L01_Write_Reg(WRITE_REG+RF_SETUP,0x0f);  

 //䜡㕂෎ᴀᎹ԰῵ᓣⱘখ᭄;PWR_UP,EN_CRC,16BIT_CRC,᥹ᬊ῵ᓣ 

  NRF24L01_Write_Reg(WRITE_REG+CONFIG,0x0f);

 NRF24L01_Write_Reg(FLUSH_RX,0xff);//⏙䰸 RX FIFOᆘᄬ఼  

 GPIO3->DATA |=  (1<<5); //CE 㕂催ˈՓ㛑᥹ᬊ 

} 
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/*********************************************/ 

㛑˖䆒㕂ࡳ᭄ߑ */ 24L01Ўথ䗕῵ᓣ  */ 

/*********************************************/ 

void NRF24L01_TX_Mode(void) 

{ 

 GPIO3->DATA &= ~(1<<5); //CE ᢝԢˈՓ㛑 24L01 䜡㕂      

ݭ//  TX 㡖⚍ഄഔ 

   NRF24L01_Write_Buf(WRITE_REG+TX_ADDR,(uint8*)TX_ADDRESS,TX_ADR_WIDTH);  

 //䆒㕂 TX 㡖⚍ഄഔ,Џ㽕ЎњՓ㛑 ACK    

   NRF24L01_Write_Buf(WRITE_REG+RX_ADDR_P0,(uint8*)RX_ADDRESS,RX_ADR_WIDTH);  

   NRF24L01_Write_Reg(WRITE_REG+EN_AA,0x01);     //Փ㛑䗮䘧 0 ⱘ㞾ࡼᑨㄨ     

   NRF24L01_Write_Reg(WRITE_REG+EN_RXADDR,0x01); //Փ㛑䗮䘧 0 ⱘ᥹ᬊഄഔ  

 //䆒㕂㞾ࡼ䞡থ䯈䱨ᯊ䯈:500us + 86us;᳔໻㞾ࡼ䞡থ⃵᭄:10⃵ 

   NRF24L01_Write_Reg(WRITE_REG+SETUP_RETR,0x1a); 

   NRF24L01_Write_Reg(WRITE_REG+RF_CH,40);       //䆒㕂 RF 䗮䘧Ў 40 

 //䆒㕂 TX থᇘখ᭄,0db ๲Ⲟ,2Mbps,Ԣాໄ๲Ⲟᓔਃ   

   NRF24L01_Write_Reg(WRITE_REG+RF_SETUP,0x0f);   

 //䜡㕂෎ᴀᎹ԰῵ᓣⱘখ᭄;PWR_UP,EN_CRC,16BIT_CRC,᥹ᬊ῵ᓣ,ᓔਃ᠔᳝Ёᮁ 

   NRF24L01_Write_Reg(WRITE_REG+CONFIG,0x0e);     

 GPIO3->DATA |=  (1<<5); //CE 㕂催ˈՓ㛑থ䗕 

} 

 ⳟࠄϞ䴶ⱘߑ᭄ˈԴৃҹথ⦄ˈ㽕㒭ᶤϾᆘᄬ఼ؐݭˈ䳔㽕⫼ੑݭࠄҸ

WRITE_REG+ᆘᄬ఼ഄഔǄৠḋˈབᵰ䳔㽕䇏ᆘᄬ఼ⱘؐᯊˈ䳔㽕೼ᆘᄬ఼ഄ

ഔࠡ䴶ࡴϞ䇏ੑҸ READ_REG̍ ϡ䖛ˈ⬅Ѣ READ_REG=0x00̍ ᠔ҹˈ೼䇏ᆘ

ᄬ఼ᯊˈৃҹϡᖙࡴ READ_REGǄ 
 
 ῵ᓣ䜡㕂ᅠ៤ˈህৃҹ⫼ϟ䴶ⱘߑ᭄থ䗕៪᥹ᬊϔ᭄ࣙ᥂њ˖ 
/*********************************************/ 

 /*        㛑˖24L01᥹ᬊ᭄᥂ࡳ᭄ߑ */

/* ܹষখ᭄˖rxbuf ᥹ᬊ᭄᥂᭄㒘     */ 

/* 䖨ಲؐ˖ 0   ៤ࡳᬊࠄ᭄᥂        */ 

/*          1   ≵᳝ᬊࠄ᭄᥂        */ 

/*********************************************/ 

uint8 NRF24L01_RxPacket(uint8 *rxbuf) 

{ 

 uint8 state; 

 

 state=NRF24L01_Read_Reg(STATUS);  //䇏প⢊ᗕᆘᄬ఼ⱘؐ       

 //⏙䰸 TX_DS៪ MAX_RT Ёᮁᷛᖫ 

 NRF24L01_Write_Reg(WRITE_REG+STATUS,state); if(state&RX_OK)//᥹ᬊࠄ᭄᥂ 

 { 

  NRF24L01_Read_Buf(RD_RX_PLOAD,rxbuf,RX_PLOAD_WIDTH);//䇏প᭄᥂ 

  NRF24L01_Write_Reg(FLUSH_RX,0xff);//⏙䰸 RX FIFOᆘᄬ఼  
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  return 0;  

 }     

 return 1;//≵ᬊࠄӏԩ᭄᥂ 

} 

/************************************************************/ 

㛑˖䆒㕂ࡳ᭄ߑ */ 24L01Ўথ䗕῵ᓣ              */ 

/* ܹষখ᭄˖txbuf  থ䗕᭄᥂᭄㒘                */ 

/* 䖨ಲؐ˗ 0x10    䖒᳔ࠄ໻䞡থ⃵᭄ˈথ䗕༅䋹 */ 

/*          0x20    ៤ࡳথ䗕ᅠ៤               */ 

/*          0xff    থ䗕༅䋹                    */ 

/*************************************************************/ 

uint8 NRF24L01_TxPacket(uint8 *txbuf) 

{ 

 uint8 state; 

    

 GPIO3->DATA &= ~(1<<5); //CE ᢝԢˈՓ㛑 24L01䜡㕂 

ࠄ᭄᥂ݭ//  TX BUF  32Ͼᄫ㡖 

   NRF24L01_Write_Buf(WR_TX_PLOAD,txbuf,TX_PLOAD_WIDTH); 

 GPIO3->DATA |=  (1<<5); //CE 㕂催ˈՓ㛑থ䗕     

 while((GPIO3->DATA&(1<<4))==(1<<4));//ㄝᕙথ䗕ᅠ៤ 

 state=NRF24L01_Read_Reg(STATUS);  //䇏প⢊ᗕᆘᄬ఼ⱘؐ     

 //⏙䰸 TX_DS៪ MAX_RT Ёᮁᷛᖫ 

 NRF24L01_Write_Reg(WRITE_REG+STATUS,state); if(state&MAX_TX) 

 { 

  NRF24L01_Write_Reg(FLUSH_TX,0xff);//⏙䰸 TX FIFOᆘᄬ఼  

  return MAX_TX;  

 } 

 if(state&TX_OK)//থ䗕ᅠ៤ 

 { 

  return TX_OK; 

 } 

 return 0xff;//থ䗕༅䋹 

}          

 
 NRF24L01ⱘ෎⸔ߑ᭄ህ䛑᳝њˈ⦄೼ህৃҹ߽⫼Ϟ䴶ⱘߑ᭄ᅲ⦄䗮ֵњǄ 
 
ܿǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ 

ᣝ✻ǉMINI LPC1114⿟ᑣϟ䕑䇈ᯢǊⱘᮍ⊩ˈᡞℸゴᇍᑨⱘ⿟ᑣ HEX ᭛ӊ

ϟ䕑ࠄᄺдᵓϞǄ⬏䴶ᬜᵰབϟ೒᠔⼎˖ 
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个

 
ᣝ✻⬏䴶Ϟⱘᦤ⼎ˈܜ䗮䖛ᣝ䬂 KEY1 ੠ KEY2 䬂䗝ᢽথ䗕៪㗙᥹ᬊ῵ᓣǄ 

ℸࡳ㛑䳔㽕ϸϾᓔথᵓ䜡ড়ǄϔϾ䆒㕂Ў᥹ᬊ῵ᓣˈϔϾ䆒㕂Ўথ䗕῵ᓣǄ 
 䆒㕂དҹৢˈЏᴎ˄থ䗕῵ᓣⱘ˅ᇚӮ᥻ࠊҢᴎ˄᥹ᬊ῵ᓣⱘ˅ⱘᣝ䪂Ǆ 
 ᔧᣝϟЏᴎⱘӏᛣϔϾᣝ䪂ৢˈҢᴎⱘᇍᑨᣝ䪂гӮ㹿ᣝϟǄབϟ೒᠔⼎Ǆ 

个
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ϔǃܹ䮼ᓩᇐ不

 GUIˈे Graphical User Interface̍೒ᔶ⫼᠋᥹ষǄ㡃དⱘ೒ᔶ⬠䴶ৃҹ๲ࡴ

⫼᠋ⱘৃ᪡԰ᗻˈ㗠Ϩ㒭Ҏⱘॄ䈵↨䕗དˈⳟⳟ DOS੠ WINDOWSህ⏙ἮњǄ 
ϔ㠀ⱘ GUI ࣙᣀϔϟ޴乍ݙᆍˈ䖭ѯ䛑ᰃ᳔෎ᴀⱘǄ 

ķFrame 

个

ĸButton 

个

ĹTextBox 

个

ĺCombol 

个

ĻCheck 

个

ļOption 

个

ㄝㄝǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄǄ 
 
Ѡǃ⿟ᑣ䆒䅵 
 䖭ѯ GUI ⱘॳ⧚䴲ᐌㅔऩˈ᮴䴲ህᰃ೒ᔶⱘᰒ⼎㗠ᏆǄ៥೼ gui.cЁخњϔ

ѯ GUI ೒ᔶˈࣙᣀབϟ˖ 
/*********************************/ 
⚍㛑˖ᰒ⼎೚ࡳ᭄ߑ */ 5*5         */ 
/*********************************/ 
void LCD_Draw5Point(uint16 x, uint16 y, uint16 color) 
{ 
 POINT_COLOR=color; 
 LCD_DrawPoint(x-1,y-2); 
 LCD_WR_DATA(POINT_COLOR); 
 LCD_WR_DATA(POINT_COLOR); 
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 LCD_DrawPoint(x-2,y-1); 
 LCD_WR_DATA(POINT_COLOR); 
 LCD_WR_DATA(POINT_COLOR); 
 LCD_WR_DATA(POINT_COLOR); 
 LCD_WR_DATA(POINT_COLOR); 
 LCD_DrawPoint(x-2,y); 
 LCD_WR_DATA(POINT_COLOR); 
 LCD_WR_DATA(POINT_COLOR); 
 LCD_WR_DATA(POINT_COLOR); 
 LCD_WR_DATA(POINT_COLOR); 
 LCD_DrawPoint(x-2,y+1); 
 LCD_WR_DATA(POINT_COLOR); 
 LCD_WR_DATA(POINT_COLOR); 
 LCD_WR_DATA(POINT_COLOR); 
 LCD_WR_DATA(POINT_COLOR); 
 LCD_DrawPoint(x-1,y+2); 
 LCD_WR_DATA(POINT_COLOR); 
 LCD_WR_DATA(POINT_COLOR); 
 
} 
 
 
/*********************************/ 
⚍㛑˖ᰒ⼎೚ࡳ᭄ߑ */ 9*9         */ 
/*********************************/ 
void LCD_Draw9Point(uint16 x, uint16 y, uint16 color) 
{ 
 POINT_COLOR=color; 
 LCD_DrawPoint(x-1,y-4); 
 LCD_WR_DATA(POINT_COLOR); 
 LCD_WR_DATA(POINT_COLOR); 
 LCD_DrawPoint(x-4,y-1); 
 LCD_DrawPoint(x-4,y); 
 LCD_DrawPoint(x-4,y+1); 
 LCD_DrawPoint(x+4,y-1); 
 LCD_DrawPoint(x+4,y); 
 LCD_DrawPoint(x+4,y+1); 
 LCD_DrawPoint(x-1,y+4); 
 LCD_WR_DATA(POINT_COLOR); 
 LCD_WR_DATA(POINT_COLOR); 
 LCD_Fill(x-3,y-3,x+3,y+3, color); 
} 
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/*******************************/ 
 /*      ᣝ䪂ޚᷛ⼎㛑˖ᰒࡳ᭄ߑ */
/*******************************/ 
void Draw_Button(uint16 xstart,uint16 ystart,uint16 xend,uint16 yend) 
{ 
 EscButton(xstart, ystart, xend, yend); 
 LCD_Fill(xstart+2, ystart+2, xend-2, yend-2,LGRAY);//฿ܙЁ䯈买㡆 
} 
 
/***********************************/ 
 /*      㛑˖ᰒ⼎ᣝ䪂䗝Ё⢊ᗕࡳ᭄ߑ */
/***********************************/ 
void SetButton(uint8 xstart,uint16 ystart,uint8 xend,uint16 yend) 
{ 
 POINT_COLOR=BLACK; 
 LCD_DrawLine(xstart, ystart, xend, ystart);//⬏乊䚼῾㒓 1 
 LCD_DrawLine(xstart, ystart, xstart, yend);//⬏Ꮊ䖍オ㒓 1 
 POINT_COLOR=DARKGRAY; 
 LCD_DrawLine(xstart+1, ystart+1, xend-1, ystart+1);//⬏乊䚼῾㒓 2 
 LCD_DrawLine(xstart+1, ystart+1, xstart+1, yend-1);//⬏Ꮊ䖍オ㒓 2 
 POINT_COLOR=LGRAY; 
 LCD_DrawLine(xstart+1, yend-1, xend-1, yend-1);//⬏ᑩ䚼῾㒓 1 
 LCD_DrawLine(xend-1, ystart+1, xend-1, yend-1);//⬏ে䖍オ㒓 1  
 POINT_COLOR=WHITE; 
 LCD_DrawLine(xstart, yend, xend, yend);//⬏ᑩ䚼῾㒓 2 
 LCD_DrawLine(xend, ystart, xend, yend);//⬏ে䖍オ㒓 2 
} 
 
/***********************************/ 
 /*      㛑˖ᰒ⼎ᣝ䪂প⍜⢊ᗕࡳ᭄ߑ */
/***********************************/ 
void EscButton(uint16 xstart,uint16 ystart,uint8 xend,uint16 yend) 
{ 
 POINT_COLOR=LGRAY; 
 LCD_DrawLine(xstart, ystart, xend, ystart);//⬏乊䚼῾㒓 1 
 LCD_DrawLine(xstart, ystart, xstart, yend);//⬏Ꮊ䖍オ㒓 1 
 POINT_COLOR=WHITE; 
 LCD_DrawLine(xstart+1, ystart+1, xend-1, ystart+1);//⬏乊䚼῾㒓 2 
 LCD_DrawLine(xstart+1, ystart+1, xstart+1, yend-1);//⬏Ꮊ䖍オ㒓 2 
 POINT_COLOR=BLACK; 
 LCD_DrawLine(xstart, yend, xend, yend);//⬏ᑩ䚼῾㒓 1 
 LCD_DrawLine(xend, ystart, xend, yend);//⬏ে䖍オ㒓 1 
 POINT_COLOR=DARKGRAY; 
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 LCD_DrawLine(xstart+1, yend-1, xend-1, yend-1);//⬏ᑩ䚼῾㒓 2 
 LCD_DrawLine(xend-1, ystart+1, xend-1, yend-1);//⬏ে䖍オ㒓 2 
} 
 
 
/***********************************/ 
 /*    㛑˖ᰒ⼎ϔϾ᭛ᄫ䕧ܹḚࡳ᭄ߑ */
/***********************************/ 
void Draw_TextBox(uint16 xstart, uint16 ystart, uint16 xend, uint16 yend) 
{ 
 POINT_COLOR=DARKGRAY; 
 LCD_DrawLine(xstart, ystart, xend, ystart);//⬏乊䚼῾㒓 1 
 LCD_DrawLine(xstart, ystart+1, xstart, yend);//⬏Ꮊ䴶オ㒓 1 
 POINT_COLOR=BLACK; 
 LCD_DrawLine(xstart+1, ystart+1, xend-1, ystart+1);//⬏乊䚼῾㒓 2 
 LCD_DrawLine(xstart+1, ystart+2, xstart+1, yend-1);//⬏Ꮊ䴶オ㒓 2 
 POINT_COLOR=WHITE; 
 LCD_DrawLine(xstart, yend, xend, yend);//⬏ᑩ䚼῾㒓 1 
 LCD_DrawLine(xend, ystart, xend, yend);//⬏ে䴶オ㒓 1 
 POINT_COLOR=LGRAY; 
 LCD_DrawLine(xstart+1, yend-1, xend-1, yend-1);//⬏ᑩ䚼῾㒓 2 
 LCD_DrawLine(xend-1, ystart+1, xend-1, yend-1);//⬏ে䴶オ㒓 2 
 LCD_Fill(xstart+2, ystart+2, xend-2, yend-2,WHITE);  
} 
/***********************************/ 
 /*        ˈ㛑˖ᰒ⼎ϔϾにষࡳ᭄ߑ */
/* 䇈    ᯢ˖caption:ᷛ 乬ৡ⿄      */ 
/***********************************/ 
void Draw_Window(uint16 xstart,uint16 ystart,uint8 xend,uint16 yend,uint8* 
caption) 
{ 
 Draw_Button(xstart, ystart, xend, yend);   // ᰒ⼎Џԧにষ 
 LCD_Fill(xstart+3, ystart+3, xend-3, ystart+25, DARKBLUE);  // ᰒ⼎ᷛ乬ᷣ 
 Draw_TextBox(xstart+3, ystart+29, xend-3, yend-3); // ᰒ⼎᭛ᴀ䕧ܹऎ 
 POINT_COLOR = WHITE; 
 BACK_COLOR = DARKBLUE; 
 LCD_ShowString(xstart+5, ystart+6, caption); 
} 
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/*******************************************/    
㛑˖ᰒ⼎ϔϾࡳ᭄ߑ */ Frame                 */ 
/* 䇈    ᯢ˖೼䇗⫼ℸߑ᭄ᯊˈ䳔㽕ܜᡞ䳔㽕  */ 
/*           䆒㕂ⱘ㣗ೈݙ㚠᱃㡆䆒㕂Ў LGRAY */ 
/*******************************************/ 
void Draw_Frame(uint16 xstart,uint16 ystart,uint8 xend,uint16 yend,uint8 
*FrameName) 
{ 
  POINT_COLOR = DARKGRAY; 
 LCD_DrawLine(xstart, ystart, xend, ystart);   // Ϟ䖍Ḛ 
 LCD_DrawLine(xstart, yend, xend, yend); // ϟ䖍Ḛ 
 LCD_DrawLine(xstart, ystart, xstart, yend); // Ꮊ䖍Ḛ 
 LCD_DrawLine(xend, ystart, xend, yend);    // ে䖍Ḛ 
 
 POINT_COLOR = WHITE; 
 LCD_DrawLine(xstart+1, ystart+1, xend-1, ystart+1); // Ϟ䖍Ḛ♃ܝ 
 LCD_DrawLine(xstart, yend+1, xend+1, yend+1);  // ϟ䖍Ḛ♃ܝ 
 LCD_DrawLine(xstart+1, ystart+1, xstart+1, yend-1);   // Ꮊ䖍Ḛ♃ܝ 
 LCD_DrawLine(xend+1, ystart, xend+1, yend+1);   // ে䖍Ḛ♃ܝ 
 
 POINT_COLOR = BLACK; 
 BACK_COLOR = LGRAY; 
 LCD_ShowString(xstart+5, ystart-6, FrameName);  // ᰒ⼎ Frameৡ⿄ 
} 
 
 
/***********************************/ 
 /*          .....㛑˖LOADINGࡳ᭄ߑ */
/***********************************/ 
void POINT_Demo(void) 
{ 
 uint8 x=120,y=160,r=20,t,m,i; 
 
 t = 7*r/10; 
 m =50; //ᰒ⼎䗳ᑺ↿⾦ؐ 
  
 LCD_Clear(BLACK); 
 POINT_COLOR = WHITE; 
 BACK_COLOR = BLACK; 
 LCD_ShowString(90, 190, "Loading....."); 
 for(i=0;i<2;i++) 
 { 
  LCD_Draw9Point(x, y-r, WHITE); //⬏㄀ϔϾ⚍ 
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  delay_ms(m); 
  LCD_Draw9Point(x+t, y-t, WHITE); //⬏㄀ѠϾ⚍ 
  delay_ms(m); 
  LCD_Draw9Point(x, y-r, BLACK); //ߴ䰸㄀ϔϾ⚍ 
  delay_ms(m); 
  LCD_Draw9Point(x+r, y, WHITE); //⬏㄀ϝϾ⚍ 
  delay_ms(m); 
  LCD_Draw9Point(x+t, y-t, BLACK);  //ߴ䰸㄀ѠϾ⚍ 
  delay_ms(m); 
  LCD_Draw9Point(x+t, y+t, WHITE);  //⬏㄀ಯϾ⚍ 
  delay_ms(m); 
  LCD_Draw9Point(x+r, y, BLACK); //ߴ䰸㄀ϝϾ⚍ 
  delay_ms(m); 
  LCD_Draw9Point(x, y+r, WHITE);  //⬏㄀ѨϾ⚍ 
  delay_ms(m); 
  LCD_Draw9Point(x+t, y+t, BLACK);  //ߴ䰸㄀ಯϾ⚍ 
  delay_ms(m); 
  LCD_Draw9Point(x-t, y+t, WHITE);  //⬏㄀݁Ͼ⚍ 
  delay_ms(m); 
  LCD_Draw9Point(x, y+r, BLACK);  //ߴ䰸㄀ѨϾ⚍ 
  delay_ms(m); 
  LCD_Draw9Point(x-r, y, WHITE);  //⬏㄀ϗϾ⚍ 
  delay_ms(m); 
  LCD_Draw9Point(x-t, y+t, BLACK);  //ߴ䰸㄀݁Ͼ⚍ 
  delay_ms(m); 
  LCD_Draw9Point(x-t, y-t, WHITE);  //⬏㄀ܿϾ⚍ 
  delay_ms(m); 
  LCD_Draw9Point(x-r, y, BLACK);  //ߴ䰸㄀ϗϾ⚍ 
  delay_ms(m); 
  LCD_Draw9Point(x-t, y-t, BLACK);  //ߴ䰸㄀ܿϾ⚍ 
  delay_ms(m); 
 } 
} 
 
 
/******************************************/ 
 /*       ሣ䗳ᑺࠋ㛑˖买㡆ᰒ⼎ˈ㾖ⳟࡳ᭄ߑ */
/******************************************/   
void RGB_Demo(void) 
{ 
 uint8 i; 
 
 LCD_Clear(BLUE); 
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 for(i=0;i<3;i++) 
 { 
 LCD_Fill(0, 0,100,100,YELLOW); 
 LCD_Fill(0, 0,120,120,RED); 
 LCD_Fill(0, 0,140,140,GREEN); 
 LCD_Fill(0, 0,160,160,PINK); 
 LCD_Fill(0, 0,180,180,GRAY); 
 LCD_Fill(0, 0,200,200,ORANGE); 
 LCD_Fill(0, 0,200,200,PORPO); 
 LCD_Fill(0, 0,200,200,LGRAYBLUE); 
 LCD_Fill(0, 0,200,200,BLUE); 
 } 
 LCD_Clear(BLUE); 
} 
 
/******************************************/ 
 /*                 ᛳᴵᔶ᡹㸼ࡼ˖㛑ࡳ᭄ߑ */
/******************************************/   
void BarReport_Demo(void) 
{ 
 uint16 i;  
 
 LCD_Clear(BLACK); 
 POINT_COLOR = WHITE; 
 //⬏㒉തᷛ 
 LCD_DrawLine(20, 140, 20, 300); 
 LCD_DrawLine(10, 150, 20, 140); 
 LCD_DrawLine(30, 150, 20, 140); 
 //⬏῾തᷛ 
 LCD_DrawLine(20, 300, 220, 300); 
 LCD_DrawLine(210, 290, 220, 300); 
 LCD_DrawLine(210, 310, 220, 300); 
 //⬏ᴵᔶ 
 LCD_Fill(35, 170, 55, 299,RED); 
 LCD_Fill(75, 220, 95, 299,YELLOW); 
 LCD_Fill(115, 150, 135, 299,BLUE); 
 LCD_Fill(155, 180, 175, 299,GREEN); 
 //ᴵᔶ⏤ব 
 delay_ms(50); 
 for(i=171;i<299;i++) //㑶㡆ᴵ䰡Ԣ 
 { 
  LCD_Fill(35, 170, 55, i,BLACK); 
  delay_ms(10); 
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 } 
 for(i=298;i>190;i--) //㑶㡆ᴵछ催 
 { 
  LCD_Fill(35, i, 55, 299,RED); 
  delay_ms(10); 
 } 
 for(i=219;i>170;i--) //咘㡆ᴵछ催 
 { 
  LCD_Fill(75, i, 95, 220,YELLOW); 
  delay_ms(10); 
 } 
 for(i=115;i<250;i++) //㪱㡆ᴵ䰡Ԣ 
 { 
  LCD_Fill(115, 114, 135, i,BLACK); 
  delay_ms(10); 
 }       
} 
 
 
/******************************************/ 
 /*                   ⼎㛑˖䖯ᑺᴵⓨࡳ᭄ߑ */
/******************************************/  
void ProgresBar_Demo(void) 
{ 
 uint8 i,num=1; 
   
 LCD_Clear(BLUE);    // ᭈሣᰒ⼎㑶㡆 
 Draw_Button(100, 210, 230, 310);   // ᰒ⼎Џԧにষ 
 LCD_Fill(103, 213, 227, 235, DARKBLUE);  // ᰒ⼎ᷛ乬ᷣ  
 Draw_Button(105, 280, 155, 305);  // ᰒ⼎㄀ϔϾᣝ䪂 
 Draw_Button(175, 280, 225, 305);  // ᰒ⼎㄀ѠϾᣝ䪂 
 POINT_COLOR=BLACK;  
 BACK_COLOR=LGRAY; 
 LCD_ShowString( 114, 284, "⹂ᅮ"); // ᣝ䪂Ϟݭᄫ 
 LCD_ShowString( 184, 284, "䗔ߎ"); 
 LCD_ShowString(180, 245, "%");    
 for(i=126;i<225;i++) 
 { 
  LCD_Fill(105, 263, i, 278, RED); 
  delay_ms(40); 
  LCD_ShowNum(162, 245, num,2); 
  num++; 
 } 
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} 
 
 
/******************************************/ 
 /*       㛑˖⬏咥ㆁ༈ᮍ৥೒ᷛ(৥ϟ)ࡳ᭄ߑ */
/******************************************/  
void Draw_DirectButton(uint16 xstart, uint16 ystart) 
{ 
 POINT_COLOR=BLACK; 
 LCD_DrawLine(xstart+6, ystart+8, xstart+14, ystart+8); 
 LCD_DrawLine(xstart+7, ystart+9, xstart+13, ystart+9); 
 LCD_DrawLine(xstart+8, ystart+10, xstart+12, ystart+10); 
 LCD_DrawPoint(xstart+9,ystart+11);LCD_DrawPoint(xstart+10,ystart+11);LCD
_DrawPoint(xstart+11,ystart+11); 
 LCD_DrawPoint(xstart+10,ystart+12); 
} 
 
/******************************************/ 
 /*                ⼎㛑˖comboᬜᵰⓨࡳ᭄ߑ */
/******************************************/  
void ComboDemo(void) 
{ 
 LCD_Clear(GRAY); 
 //⬏ϔϾᴵᔶ䕧ܹḚ 
 Draw_TextBox(50, 50, 200, 73); 
 //⬏ϟᢝ߫㸼ᣝ䪂(19*19)ڣ㋴ 
 Draw_Button(179, 52, 198, 71); 
 Draw_DirectButton(179,52); 
 delay_ms(500); 
 delay_ms(500); 
 delay_ms(500); 
 SetButton(179, 52, 198, 71); 
 LCD_Fill(183, 56, 194, 67, LGRAY); 
    Draw_DirectButton(180,53); 
 delay_ms(500); 
 delay_ms(500); 
 delay_ms(500); 
 EscButton(179, 52, 198, 71); 
 LCD_Fill(183, 56, 194, 67, LGRAY); 
 Draw_DirectButton(179,52); 
 //ᢝߎϟᢝ߫㸼 
 LCD_DrawRectage(50, 74, 200, 143, BLACK); 
 LCD_Fill(51, 75, 199, 142, WHITE); 
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 ᆍݙ㸼Ёⱘ߫ݭ// 
 LCD_Fill(51, 75, 199, 97, DARKBLUE); //㄀ϔϾ咬䅸Ў䗝Ё⢊ᗕ 
 POINT_COLOR=WHITE; 
 BACK_COLOR=DARKBLUE; 
 LCD_ShowString(53, 79, "NXP ICP Bridge"); 
 
 POINT_COLOR=BLACK; 
 BACK_COLOR=WHITE; 
 LCD_ShowString(53, 101, "NXP PP Bridge"); 
 LCD_ShowString(53, 124, "None ISP"); 
 delay_ms(500); 
 delay_ms(500); 
 delay_ms(500); 
 //䗝Ё㄀ѠϾ 
 LCD_Fill(51, 75, 199, 97, WHITE);    //ܜপ⍜㄀ϔϾ 
 POINT_COLOR=BLACK; 
 BACK_COLOR=WHITE; 
 LCD_ShowString(53, 79, "NXP ICP Bridge"); 
 
 LCD_Fill(51, 98, 199, 120, DARKBLUE);  //䗝Ё㄀ѠϾ 
 POINT_COLOR=WHITE; 
 BACK_COLOR=DARKBLUE; 
 LCD_ShowString(53, 101, "NXP PP Bridge"); 
 delay_ms(500); 
 delay_ms(500); 
 delay_ms(500); 
 //䗝Ё㄀ϝϾ 
 LCD_Fill(51, 98, 199, 120, WHITE);//ܜপ⍜䗝Ёⱘ㄀ѠϾ 
 POINT_COLOR=BLACK; 
 BACK_COLOR=WHITE; 
 LCD_ShowString(53, 101, "NXP PP Bridge"); 
 
 LCD_Fill(51, 121, 199, 142, DARKBLUE);//䗝Ё㄀ϝϾ 
 POINT_COLOR=WHITE; 
 BACK_COLOR=DARKBLUE; 
 LCD_ShowString(53, 124, "None ISP"); 
 delay_ms(500); 
 delay_ms(500); 
 delay_ms(500); 
 delay_ms(500); 
 //⏙䰸 
 LCD_Fill(50, 74, 200, 143, LGRAY); 
} 
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/******************************************/ 
 /*               ⼎㛑˖Windowᬜᵰⓨࡳ᭄ߑ */
/******************************************/  
void Window_Demo(void) 
{ 
 uint16 xstart=0,ystart=0,xend=239,yend=319; 
 uint8 i=5; 
 
 do 
 { 
  Draw_Window(xstart,ystart,xend,yend,"ᷛ乬ᷣ"); 
  delay_ms(500); 
  delay_ms(500); 
  xstart+=15;ystart+=15;xend-=30;yend-=30; 
 }while(--i); 
} 
 
/******************************************/ 
 /*               ⼎㛑˖Buttonᬜᵰⓨࡳ᭄ߑ */
/******************************************/  
void Button_Demo(void) 
{   
 LCD_Clear(WHITE); 
 Draw_TextBox(30, 60, 170, 90);  // ᰒ⼎ϔϾ᭛ᄫ䕧ܹḚ 
 Draw_Button(180, 60, 230, 90);    // ᰒ⼎ 1Ͼᣝ䪂 
 POINT_COLOR = BLACK; 
 BACK_COLOR = LGRAY; 
 LCD_ShowString(187,67,"᧰㋶");   // ᣝ䪂Ϟݭᄫ 
  
 POINT_COLOR = BLUE; 
 BACK_COLOR = WHITE; 
 LCD_ShowString(30,38,"ᮄ䯏"); 
 LCD_DrawLine(30,55,62,55); 
 LCD_ShowString(110,38,"೒⠛"); 
 LCD_DrawLine(110,55,142,55); 
 POINT_COLOR = BLACK; 
 LCD_ShowString(70,38,"ᷛ ㅒ"); 
 delay_ms(500); 
 delay_ms(500); 
 delay_ms(500); 
  
 LCD_ShowChar(35, 67, 'C'); 
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 delay_ms(500); 
 LCD_ShowChar(43, 67, 'o'); 
 delay_ms(500); 
 LCD_ShowChar(51, 67, 'r'); 
 delay_ms(500); 
 LCD_ShowChar(58, 67, 't'); 
 delay_ms(500); 
 LCD_ShowChar(66, 67, 'e'); 
 delay_ms(500); 
 LCD_ShowChar(74, 67, 'x'); 
 delay_ms(500); 
 LCD_ShowChar(82, 67, '-'); 
 delay_ms(500); 
 LCD_ShowChar(88, 67, 'M'); 
 delay_ms(500); 
 LCD_ShowChar(96, 67, '0'); 
 delay_ms(500); 
 
 SetButton(180, 60, 230, 90);    // ᣝϟĀ᧰㋶āᣝ䪂 
 POINT_COLOR = BLACK; 
 BACK_COLOR = LGRAY; 
 LCD_ShowString(188,68,"᧰㋶");    
 delay_ms(500); 
 
 EscButton(180, 60, 230, 90);    // ᬒᓔĀ᧰㋶āᣝ䪂 
 POINT_COLOR = BLACK; 
 BACK_COLOR = LGRAY; 
 LCD_ShowString(187,67,"᧰㋶"); 
 POINT_COLOR = BLACK; 
 BACK_COLOR = WHITE;    
 LCD_ShowString(12,100,"ARM Cortex-M0໘⧚఼ᰃ⦄᳝ⱘ᳔ᇣǃ㛑㗫᳔Ԣ੠

㛑ᬜ᳔催ⱘ ARM ໘⧚఼Ǆ䆹໘⧚఼⸙䴶⿃ᵕᇣǃ㛑㗫ᵕԢᑊϨ᠔䳔ⱘҷⷕ䞣ᵕ

ᇥ 䖭̍ՓᕫᓔথҎਬ㛑໳ҹ 8ԡⱘ䆒໛ᅲ⦄ 32ԡ䆒໛ⱘᗻ㛑 Ң̍㗠ⳕ⬹ 16ԡ䆒

໛ⱘⷨথℹ偸ǄCortex-M0 ໘⧚఼䍙Ԣⱘ䮼᭄гՓᕫᅗৃҹ䚼㕆೼῵ᢳ੠⏋ড়ֵ

ো䆒໛ЁǄ"); 
 delay_ms(500); 
 delay_ms(500); 
 delay_ms(500); 
 delay_ms(500); 
 delay_ms(500); 
 delay_ms(500); 
 delay_ms(500); 
 delay_ms(500); 
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 delay_ms(500); 
 delay_ms(500); 
 delay_ms(500); 
 delay_ms(500); 
} 
 
ϝǃ⿟ᑣ䆺㾷不

 
 Ϟ䴶ⱘߑ᭄ᔧЁǄࠡ䴶޴Ͼᅲ⦄њᣝ䪂ǃにষǃFrame䖬᳝໻೚⚍ⱘߑ᭄Ǆ

ৢ䴶޴Ͼߑ᭄ᰃᇍࠡ䴶޴Ͼߑ᭄ⱘᑨ⫼Ǆ೼⑤⿟ᑣⱘЏߑ᭄ᔧЁ ៥̍䛑䇗⫼њϔ

䘡ˈԴᡞ⑤⿟ᑣϟ䕑ࠄऩ⠛ᴎϞेৃⳟࠄǄԴӮথ⦄ˈ੠⬉㛥Ϟⱘ GUI ≵᳝ӏ

ԩऎ߿ˈ಴Ў៥ህᰃᣝ✻⬉㛥Ϟⱘᰒ⼎ॳ⧚خⱘǄ 
 䖭ѯߑ᭄䛑ᰃѯ⬏⚍ˈ⬏㒓ˈ⬏೚ˈ⬏ⶽᔶⱘߑ᭄㒘៤ⱘˈ≵᳝ҔМད䆆ⱘ

њǄ 
 
ಯǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ 

ᣝ✻ǉMINI LPC1114⿟ᑣϟ䕑䇈ᯢǊⱘᮍ⊩ˈᡞℸゴᇍᑨⱘ⿟ᑣ HEX ᭛ӊ

ϟ䕑ࠄᄺдᵓϞǄेৃⳟࠄᬜᵰˈᭈԧᰃϔϾࡼ⬏ˈ䖭䞠៾޴ᓴ೒ⳟⳟǄ 
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个
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㄀कಯゴ㄀कಯゴ㄀कಯゴ㄀कಯゴ不不不不㾺ᩌሣ㾺ᩌሣ㾺ᩌሣ㾺ᩌሣ不不不不

ϔǃܹ䮼ᓩᇐ不

Ѡǃ用P看系 ষ῵ᢳ 脚P看 ᯊᑣϢ XPT思布4描 䗮ֵᅲ⦄不

ϝǃ程P灭引引引4 ⹀ӊ 脚P看 ῵ഫϢ XPT思布4描 䗮ֵᅲ⦄不

ಯǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ 
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ϔǃܹ䮼ᓩᇐ不

 㾺ᩌሣⱘӬ࢓˖೼ᇣൟ᠟ᣕ䆒໛Ёˈ᳝ᯊ׭䳔㽕ᠻ㸠ᕜ໮ⱘ᪡԰ˈབᵰ᪡԰

↨䕗໮ⱘ䆱ˈাᣝ䬂ህ䳔㽕ད޴कϾǄབᵰᏺϞ㾺ᩌሣⱘ䆱ˈⳌᔧѢ᳝њ᮴᭄ⱘ

ᣝ䬂ˈᛇᗢМ䆒㕂ህᗢМ䆒㕂Ǆ᠔ҹ㾺ᩌሣৃϡҙҙা᳝ĀҎᗻ࣪ā䖭МㅔऩǄ 
 ೼ᴀᓔথᵓϞˈ᠔⫼ⱘ㾺ᩌሣ㢃⠛ᰃ XPT2046̍ 䖭Ͼ㢃⠛ⱘᴀ䋼ᅲ䰙Ϟᰃϔ

Ͼ 12ԡⱘ ADCˈ⬉䰏ᓣ㾺ᩌᛳᑨॳ⧚ˈᅗ䖬ৃҹ㹿⫼خ⬉∴⬉䞣ⲥ᥻ㄝㄝǄ 
⬉䏃䖲᥹೒བϟ˖ 

 
݊ЁˈᎺ䖍ⱘ X+ X- Y+ Y-᥹ࠄњ TFT Ϟˈে䖍ⱘҹ D ᓔ༈ⱘᰃ᥻ࠊ㒓ˈ䖲

њऩ⠛ᴎϞǄ㢃⠛ⳌᔧѢϔᑻᶊ䍋ऩ⠛ᴎϢ㾺ᩌሣⱘḹṕǄᔧ✊ˈԴгৃҹⳈࠄ

᥹⫼ LPC1114ⱘ 4 Ͼ ADC ᓩ㛮䖲᥹ࠄ TFT Ϟˈऩ⠛ᴎⱘЏ㽕Ꮉ԰ৃህ㽕ߚᖗ

њǄ᠔ҹ៥Ӏϔ㠀䖬ᰃ䗝ᢽᏺϞϔϾ㾺ᩌሣ᥻ࠊ㢃⠛Ǆ 
 Ϣ XPT2046䞛⫼ SPI䗮ֵᮍᓣǄৃҹ⫼ LPC1114ⱘ⹀ӊ SPIষϢᅗ䗮ֵˈ

гৃҹ⫼ GPIOষ῵ᢳϢᅗ䗮ֵǄϟ䴶ᇚ߫ߎϸ⾡ᮍᓣⱘ䗮ֵ⿟ᑣǄᬜᵰϔḋ䛑

ᕜདǄD_BUSY ᓩ㛮ϡད⫼ˈ≵᳝䖲᥹䖭Ͼ㛮ǄD_PenirqᰃЁᮁᓩ㛮Ǆ䖲᥹ࠄ

њऩ⠛ᴎⱘ P2.0㛮Ǆ䞛⫼ЁᮁᮍᓣᛳᑨǄ 
 
Ѡǃ用P看系 ষ῵ᢳ 脚P看 ᯊᑣϢ XPT思布4描 䗮ֵᅲ⦄不

void PIOINT2_IRQHandler(void) 

{ 

 Pen_Point.Pen_Sign=Pen_Down; // ᣝ䬂ᣝϟ  

 GPIO2->IC |= (1<<0);        // ⏙䰸 P2.0ϞⱘЁᮁ   

} 

 

void Touch_Init(void) 

{ 

 // Penirq Ёᮁᓩ㛮䆒㕂             
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 GPIO2->DIR &= ~(1<<0); //ᡞ P2.0䆒㕂Ў䕧ܹ 

 GPIO2->IS &= ~(1<<0); //䗝ᢽ P2.0Ў䖍⊓㾺থ 

 GPIO2->IEV &= ~(1<<0);//䗝ᢽ P2.0Ўϟ䰡⊓⊓㾺থ   

 GPIO2->IE |= (1<<0);  //䆒㕂 P2.0Ёᮁϡ㹿ሣ㬑 

 NVIC_EnableIRQ(EINT2_IRQn); // ᓔ GPIO2Ёᮁ 

 // T_CS⠛䗝ᓩ㛮䆒㕂 

 GPIO0->DIR |= (1<<2);//ᡞ P0.2䆒㕂Ў䕧ߎ 

 GPIO0->DATA |= (1<<2);//P0.2ᓩ㛮㕂 1 

 // SPI䗮ֵᓩ㛮䆒㕂˄῵ᢳˈ䴲⹀ӊ SPI˅  

 GPIO2->DIR |= (1<<1);//ᡞ P2.1䆒㕂Ў䕧ߎ ⫼԰ SCK 

 GPIO2->DIR &= ~(1<<2);//ᡞ P2.2䆒㕂Ў䕧ܹ ⫼԰ MISO 

 GPIO2->DIR |= (1<<3);//ᡞ P2.3䆒㕂Ў䕧ߎ ⫼԰ MOSI 

 GPIO2->DATA &= ~(1<<1); // SCK = 0; 

 GPIO2->DATA |= (1<<3); // MOSI = 1; 

 Pen_Point.Pen_Sign=Pen_Up; 

 Read_ADS(&Pen_Point.X_ADC,&Pen_Point.Y_ADC);  

} 

//SPIݭ᭄᥂ 

void Touch_Write(uint8 wbyte) 

{ 

 uint8 i; 

 

 GPIO2->DATA &= ~(1<<1); // SCK = 0; 

 delay_us(1); 

 for(i=0;i<8;i++) 

 { 

  if(wbyte&0x80) 

  GPIO2->DATA |= (1<<3); // MOSI = 1; 

  else GPIO2->DATA &= ~(1<<3); // MOSI = 0; 

  wbyte<<=1; 

  GPIO2->DATA &= ~(1<<1); // SCK = 0;Ϟछ⊓䇏᭄ܹ᥂ 

  __nop();__nop();__nop();  

  GPIO2->DATA |= (1<<1); // SCK = 1; 

  __nop();__nop();__nop();  

 } 

} 
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/*************************************************/  

㛑˖䇏প    ࡳ */ X 䕈៪ Y 䕈ⱘ ADC ؐ     */ 

/* ܹষখ᭄˖CMD:ੑҸ                            */  

/*************************************************/  

uint16 ADS_Read_AD(uint8 CMD) 

{ 

 uint8 count=0;     

 uint16 Num=0;  

 GPIO2->DATA &= ~(1<<1); // SCK = 0;   

 GPIO0->DATA &= ~(1<<2); // CS=0 ᓔྟ SPI䗮ֵ   

 Touch_Write(CMD);       // থ䗕ੑҸᄫ 

 delay_us(6);            // ᓊᯊㄝᕙ䕀ᤶᅠ៤ 

 GPIO2->DATA |= (1<<1); // SCK = 1;  

    __nop();__nop();__nop();      

 GPIO2->DATA &= ~(1<<1); // SCK = 0;  

 __nop();__nop();__nop();   

 for(count=0;count<16;count++)   

 {        

  Num<<=1;    

  GPIO2->DATA &= ~(1<<1); // SCK = 0;  

  __nop();__nop();__nop();            

  GPIO2->DATA |= (1<<1); // SCK = 1; 

  __nop();__nop();__nop();  

  if(GPIO2->DATA&(1<<2))Num++;     

 }    

 Num>>=4;                // া᳝催 12ԡ᳝ᬜ. 

 GPIO0->DATA |= (1<<2);  // CS=1 㒧ᴳ SPI䗮ֵ   

 return(Num);    

} 

#define READ_TIMES 10 //䇏প⃵᭄ 

#define LOST_VAL 4   //϶ᓗؐ 

/*************************************************/  

㛑˖䇏প    ࡳ */ X 䕈៪ Y 䕈ⱘ ADC ؐ     */ 

/* ܹষখ᭄˖CMD_RDX:䇏প X ⱘ ADC ؐ                */  

/*           CMD_RDY:䇏প Y ⱘ ADC ؐ                */ 

/* 䇈    ᯢ˖ϢϞϔϾߑ᭄Ⳍ↨ˈ䖭Ͼᏺ᳝Ⓒ⊶      */ 

/*************************************************/  

uint16 ADS_Read_XY(uint8 xy) 

{ 

 uint16 i, j; 

 uint16 buf[READ_TIMES]; 

 uint16 sum=0; 

 uint16 temp; 
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 for(i=0;i<READ_TIMES;i++) 

 {      

  buf[i]=ADS_Read_AD(xy);      

 }         

 for(i=0;i<READ_TIMES-1; i++)//ᥦᑣ 

 { 

  for(j=i+1;j<READ_TIMES;j++) 

  { 

   if(buf[i]>buf[j])  //छᑣᥦ߫ 

   { 

    temp=buf[i]; 

    buf[i]=buf[j]; 

    buf[j]=temp; 

   } 

  } 

 }    

 sum=0; 

 for(i=LOST_VAL;i<READ_TIMES-LOST_VAL;i++)sum+=buf[i]; 

 temp=sum/(READ_TIMES-2*LOST_VAL); 

 return temp;    

}  

/*************************************************/  

㛑˖䇏প    ࡳ */ X 䕈੠䕈ⱘ ADC ؐ                  */ 

/* ܹষখ᭄˖&Pen_Point.X_ADC,&Pen_Point.Y_ADC   */ 

䖨ಲⱘ˄ࡳষখ᭄˖0˖៤ߎ */ X,Y_ADC ᳝ؐᬜ˅      */ 

/*           1: ༅䋹˄䖨ಲⱘ X,Y_ADC ؐ᮴ᬜ˅      */  

/*************************************************/  

uint8 Read_ADS(uint16 *x,uint16 *y) 

{ 

 uint16 xtemp,ytemp;           

 xtemp=ADS_Read_XY(CMD_RDX); 

 ytemp=ADS_Read_XY(CMD_RDY);             

      

 if(xtemp<100||ytemp<100)return 1;//䇏᭄༅䋹 

 *x=xtemp; 

 *y=ytemp; 

 return 0;//䇏᭄៤ࡳ 

} 
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/*************************************************/  

㛑˖䖲㓁ϸ⃵䇏পࡳ */ ADC ؐ       */ 

/* ॳ⧚˖ᡞϸ⃵䇏পⱘؐ԰↨䕗ˈ೼䇃Ꮒ㣗ೈৃݙপ  */  

/* ܹষখ᭄˖&Pen_Point.X_ADC,&Pen_Point.Y_ADC   */ 

䖨ಲⱘ˄ࡳষখ᭄˖0˖៤ߎ */ X,Y_ADC ᳝ؐᬜ˅      */ 

/*           1: ༅䋹˄䖨ಲⱘ X,Y_ADC ؐ᮴ᬜ˅      */  

/*************************************************/  

#define ERR_RANGE 50 //䇃Ꮒ㣗ೈ  

uint8 Read_ADS2(uint16 *x,uint16 *y)  

{ 

 uint16 x1,y1; 

  uint16 x2,y2; 

  uint8 res;  

     

    res=Read_ADS(&x1,&y1);  // ㄀ϔ⃵䇏প ADC ؐ  

    if(res==1)return(1); // བᵰ䇏᭄༅䋹ˈ䖨ಲ 1 

    res=Read_ADS(&x2,&y2); // ㄀Ѡ⃵䇏প ADC ؐ    

    if(res==1)return(1);    // བᵰ䇏᭄༅䋹ˈ䖨ಲ 1 

    if(((x2<=x1&&x1<x2+ERR_RANGE)||(x1<=x2&&x2<x1+ERR_RANGE))//ࠡৢϸ⃵䞛ḋ

೼+-50ݙ 

    &&((y2<=y1&&y1<y2+ERR_RANGE)||(y1<=y2&&y2<y1+ERR_RANGE))) 

    { 

        *x=(x1+x2)/2; 

        *y=(y1+y2)/2; 

        return 0;  // ℷ⹂䇏পˈ䖨ಲ 0 

    }else return 1;  // ࠡৢϡ೼+-50ݙˈ䇏᭄䫭䇃  

}  

 

/*************************************************/  

ⱘߎ㛑˖ᡞ䇏ࡳ */ ADC ؐ䕀ᤶ៤തᷛؐ               */ 

/*************************************************/     

void Change_XY(void) 

{ 

 Pen_Point.X_Coord=(240-(Pen_Point.X_ADC-100)/7.500); // ᡞ䇏ࠄⱘ X_ADC ؐ䕀ᤶ៤

TFT X തᷛؐ 

 Pen_Point.Y_Coord=(320-(Pen_Point.Y_ADC-135)/5.705); // ᡞ䇏ࠄⱘ Y_ADC ؐ䕀ᤶ៤

TFT Y തᷛؐ  

} 
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/*************************************************/  

㛑˖䇏পϔ⃵ࡳ */ XY തᷛؐ                        */ 

/*************************************************/   

uint8 Read_Once(void) 

{ 

 Pen_Point.Pen_Sign=Pen_Up; 

 if(Read_ADS2(&Pen_Point.X_ADC,&Pen_Point.Y_ADC)==0) // བᵰ䇏প᭄᥂៤ࡳ 

 { 

  while((GPIO2->DATA&0X1)==0);   // Ẕ⌟ヨᰃϡᰃ䖬೼ሣϞ 

  Change_XY();   // ᡞ䇏ࠄⱘ ADC ؐ䕀ব៤ TFT തᷛؐ 

  return 0; // 䖨ಲ 0ˈ㸼⼎៤ࡳ 

 } 

 else return 1; // བᵰ䇏প᭄᥂༅䋹ˈ䖨ಲ 1㸼⼎༅䋹 

} 

/*************************************************/  

㛑˖ᣕ㓁䇏পࡳ */ XY തᷛؐ                        */ 

/*************************************************/  

uint8 Read_Continue(void) 

{ 

 Pen_Point.Pen_Sign=Pen_Up;    

 if(Read_ADS2(&Pen_Point.X_ADC,&Pen_Point.Y_ADC)==0)  // བᵰ䇏প᭄᥂៤ࡳ 

 { 

  Change_XY();   // ᡞ䇏ࠄⱘ ADC ؐ䕀ব៤ TFT തᷛؐ 

  return 0;    // 䖨ಲ 0ˈ㸼⼎៤ࡳ 

 } 

 else return 1;    // བᵰ䇏প᭄᥂༅䋹ˈ䖨ಲ 1㸼⼎༅䋹 

} 

 
  

Ң߱ྟ࣪ߑ᭄ˈԴৃҹⳟߎᴹˈ䖭ᰃ䗮䖛 GPIOষ῵ᢳ SPIᯊᑣϢ XPT2046
䗮ֵⱘǄ䇏ߎⱘ㾺ᩌሣؐЎ⬉य़ؐˈҢϞᕔϟˈؐ⬅ 1900বࠄ 100̍ ҢᎺᕔেˈ

ؐ⬅ 1900বࠄ 100ǄҢ䖭Ͼؐⳟߎˈ㾺ᩌሣⱘॳ⚍ᰃ೼Ꮊϟ㾦Ǆ㗠៥Ӏⱘ TFT
ॳ⚍ᰃ೼েϞ㾦ˈℷདⳌডǄ᠔ҹ⫼Ϟ䴶ⱘ void Change_XY(void)ߑ᭄ᅲ⦄њॳ⚍

ⱘ䕀ᤶǄ 
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ϝǃ程P灭引引引4 ⹀ӊ 脚P看 ῵ഫϢ XPT思布4描 䗮ֵᅲ⦄不

void PIOINT2_IRQHandler(void) 

{ 

 Pen_Point.Pen_Sign=Pen_Down;// ᣝ䬂ᣝϟ 

 GPIO2->IC |= 0x3FF;        // ⏙䰸 P2ষϞⱘЁᮁ   

} 

 

void Touch_Init(void) 

{ 

 // T_CS⠛䗝ᓩ㛮䆒㕂 

 GPIO0->DIR |= (1<<2);//ᡞ P0.2䆒㕂Ў䕧ߎ 

 GPIO0->DATA |= (1<<2);//P0.2ᓩ㛮㕂 1 

 // SPI䗮ֵᓩ㛮䆒㕂 

 SPI1_Init(); 

 // Penirq Ёᮁᓩ㛮䆒㕂             

 GPIO2->DIR &= ~(1<<0); //ᡞ P2.0䆒㕂Ў䕧ܹ 

 GPIO2->IS &= ~(1<<0); //䗝ᢽ P2.0Ў䖍⊓㾺থ 

 GPIO2->IEV &= ~(1<<0);//䗝ᢽ P2.0Ўϟ䰡⊓⊓㾺থ   

 GPIO2->IE |= (1<<0);  //䆒㕂 P2.0Ёᮁϡ㹿ሣ㬑 

 NVIC_EnableIRQ(EINT2_IRQn);// ᓔ GPIO2Ёᮁ 

 Pen_Point.Pen_Sign=Pen_Up; 

 ADS_Read_AD(CMD_RDX); 

 ADS_Read_AD(CMD_RDY); 

} 

 

/*************************************************/  

㛑˖䇏প    ࡳ */ X 䕈៪ Y 䕈ⱘ ADC ؐ     */ 

/* ܹষখ᭄˖CMD:ੑҸ                            */  

/*************************************************/  

uint16 ADS_Read_AD(uint8 CMD) 

{    

 uint16 NUMH,NUML; 

 uint16 Num;  

 

 GPIO0->DATA &= ~(1<<2); // CS=0 ᓔྟ SPI䗮ֵ   

 delay_us(1); 

 SPI1_communication(CMD); 

 delay_us(6);            // ᓊᯊㄝᕙ䕀ᤶᅠ៤ 

 NUMH=SPI1_communication(0x00); 

 NUML=SPI1_communication(0x00); 

 Num=((NUMH)<<8)+NUML;   

 Num>>=4;                // া᳝催 12ԡ᳝ᬜ. 

 GPIO0->DATA |= (1<<2);  // CS=1 㒧ᴳ SPI䗮ֵ   
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 return(Num);    

} 

#define READ_TIMES 10 //䇏প⃵᭄ 

#define LOST_VAL 4   //϶ᓗؐ 

/*************************************************/  

㛑˖䇏প    ࡳ */ X 䕈៪ Y 䕈ⱘ ADC ؐ     */ 

/* ܹষখ᭄˖CMD_RDX:䇏প X ⱘ ADC ؐ                */  

/*           CMD_RDY:䇏প Y ⱘ ADC ؐ                */ 

/* 䇈    ᯢ˖ϢϞϔϾߑ᭄Ⳍ↨ˈ䖭Ͼᏺ᳝Ⓒ⊶      */ 

/*************************************************/  

uint16 ADS_Read_XY(uint8 xy) 

{ 

 uint16 i, j; 

 uint16 buf[READ_TIMES]; 

 uint16 sum=0; 

 uint16 temp; 

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

 {      

  buf[i]=ADS_Read_AD(xy);      

 }         

 for(i=0;i<READ_TIMES-1; i++)//ᥦᑣ 

 { 

  for(j=i+1;j<READ_TIMES;j++) 

  { 

   if(buf[i]>buf[j]) //छᑣᥦ߫ 

   { 

    temp=buf[i]; 

    buf[i]=buf[j]; 

    buf[j]=temp; 

   } 

  } 

 }    

 sum=0; 

 for(i=LOST_VAL;i<READ_TIMES-LOST_VAL;i++)sum+=buf[i]; 

 temp=sum/(READ_TIMES-2*LOST_VAL); 

 return temp;    

}  
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/*************************************************/  

㛑˖䇏প    ࡳ */ X 䕈੠䕈ⱘ ADC ؐ                  */ 

/* ܹষখ᭄˖&Pen_Point.X_ADC,&Pen_Point.Y_ADC   */ 

䖨ಲⱘ˄ࡳষখ᭄˖0˖៤ߎ */ X,Y_ADC ᳝ؐᬜ˅      */ 

/*           1: ༅䋹˄䖨ಲⱘ X,Y_ADC ؐ᮴ᬜ˅      */  

/*************************************************/  

uint8 Read_ADS(uint16 *x,uint16 *y) 

{ 

 uint16 xtemp,ytemp;           

 xtemp=ADS_Read_XY(CMD_RDX); 

 ytemp=ADS_Read_XY(CMD_RDY);             

      

 if(xtemp<100||ytemp<100)return 1;//䇏᭄༅䋹 

 *x=xtemp; 

 *y=ytemp; 

 return 0;//䇏᭄៤ࡳ 

} 

/*************************************************/  

㛑˖䖲㓁ϸ⃵䇏পࡳ */ ADC ؐ       */ 

/* ॳ⧚˖ᡞϸ⃵䇏পⱘؐ԰↨䕗ˈ೼䇃Ꮒ㣗ೈৃݙপ  */  

/* ܹষখ᭄˖&Pen_Point.X_ADC,&Pen_Point.Y_ADC   */ 

䖨ಲⱘ˄ࡳষখ᭄˖0˖៤ߎ */ X,Y_ADC ᳝ؐᬜ˅      */ 

/*           1: ༅䋹˄䖨ಲⱘ X,Y_ADC ؐ᮴ᬜ˅      */  

/*************************************************/  

#define ERR_RANGE 50 //䇃Ꮒ㣗ೈ  

uint8 Read_ADS2(uint16 *x,uint16 *y)  

{ 

 uint16 x1,y1; 

  uint16 x2,y2; 

  uint8 res;  

     

    res=Read_ADS(&x1,&y1);  // ㄀ϔ⃵䇏প ADC ؐ  

    if(res==1)return(1); // བᵰ䇏᭄༅䋹ˈ䖨ಲ 1 

    res=Read_ADS(&x2,&y2); // ㄀Ѡ⃵䇏প ADC ؐ    

    if(res==1)return(1);    // བᵰ䇏᭄༅䋹ˈ䖨ಲ 1 

    if(((x2<=x1&&x1<x2+ERR_RANGE)||(x1<=x2&&x2<x1+ERR_RANGE))//ࠡৢϸ⃵䞛ḋ

೼+-50ݙ 

    &&((y2<=y1&&y1<y2+ERR_RANGE)||(y1<=y2&&y2<y1+ERR_RANGE))) 

    { 

        *x=(x1+x2)/2; 

        *y=(y1+y2)/2; 

        return 0;  // ℷ⹂䇏পˈ䖨ಲ 0 

    }else return 1;  // ࠡৢϡ೼+-50ݙˈ䇏᭄䫭䇃  
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}  

 

/*************************************************/  

ⱘߎ㛑˖ᡞ䇏ࡳ */ ADC ؐ䕀ᤶ៤തᷛؐ               */ 

/*************************************************/     

void Change_XY(void) 

{ 

 Pen_Point.X_Coord=(240-(Pen_Point.X_ADC-100)/7.500); // ᡞ䇏ࠄⱘ X_ADC ؐ䕀ᤶ៤

TFT X തᷛؐ 

 Pen_Point.Y_Coord=(320-(Pen_Point.Y_ADC-135)/5.705); // ᡞ䇏ࠄⱘ Y_ADC ؐ䕀ᤶ៤

TFT Y തᷛؐ  

} 

 

/*************************************************/  

㛑˖䇏পϔ⃵ࡳ */ XY തᷛؐ                        */ 

/*************************************************/   

uint8 Read_Once(void) 

{ 

 Pen_Point.Pen_Sign=Pen_Up; 

 if(Read_ADS2(&Pen_Point.X_ADC,&Pen_Point.Y_ADC)==0) // བᵰ䇏প᭄᥂៤ࡳ 

 { 

  while((GPIO2->DATA&0X1)==0);   // Ẕ⌟ヨᰃϡᰃ䖬೼ሣϞ 

  Change_XY();   // ᡞ䇏ࠄⱘ ADC ؐ䕀ব៤ TFT തᷛؐ 

  return 0; // 䖨ಲ 0ˈ㸼⼎៤ࡳ 

 } 

 else return 1; // བᵰ䇏প᭄᥂༅䋹ˈ䖨ಲ 1㸼⼎༅䋹 

} 

/*************************************************/  

㛑˖ᣕ㓁䇏পࡳ */ XY തᷛؐ                        */ 

/*************************************************/  

uint8 Read_Continue(void) 

{ 

 Pen_Point.Pen_Sign=Pen_Up;    

 if(Read_ADS2(&Pen_Point.X_ADC,&Pen_Point.Y_ADC)==0)  // བᵰ䇏প᭄᥂៤ࡳ 

 { 

  Change_XY();   // ᡞ䇏ࠄⱘ ADC ؐ䕀ব៤ TFT തᷛؐ 

  return 0;    // 䖨ಲ 0ˈ㸼⼎៤ࡳ 

 } 

 else return 1;    // བᵰ䇏প᭄᥂༅䋹ˈ䖨ಲ 1㸼⼎༅䋹 

} 
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 ೼ LPC1114Ϟ䴶ˈ᳝ϸϾ SSPষˈ䖭Ͼ⫼ࠄњ SSP1ষˈ݊ᅗⱘϝϾ఼ӊ˖

NRF24L01\W25X16\SDव⫼ⱘᰃ SSP0ষ 䖭̍ϝϾ఼ӊⱘ SPIᯊᑣϔ῵ϔḋ া̍

ᰃ⫼њϡৠⱘ⠛䗝ᓩ㛮ˈ᠔ҹৃҹৠᯊՓ⫼Ǆ㗠 XPT2046ⱘ SPIᯊᑣ੠䖭ϝϾ

఼ӊ᳝ϔᅮⱘϡৠǄ᠔ҹ⫼њ SSP1ষˈ೼䜡㕂䗮ֵᯊᑣϞˈ᳝ѯᏂ߿Ǆ䖭ḋⱘ

䆱ǄಯϾ SPI఼ӊህৃҹৠᯊՓ⫼њǄ 
 
ಯǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ 

ᣝ✻ǉMINI LPC1114⿟ᑣϟ䕑䇈ᯢǊⱘᮍ⊩ˈᡞℸゴᇍᑨⱘ⿟ᑣ HEX ᭛ӊ

ϟ䕑ࠄᄺдᵓϞǄेৃⳟࠄᬜᵰˈབϟ᠔⼎˖ 

 
 
 ᭈԧߚЎϸϾ Frame̍ ㄀ϔϾᰃĀ๼Ⲧā̍ ㄀ѠϾᰃĀ⬏ᏗāǄԴৃҹ⫼ヨ㾺

ᩌĀ๼ⲦāЁⱘ买㡆ᴹ䗝ᢽ⬏ヨⱘ买㡆Ǆ✊ৢݡ⬏ᏗϞ⬏⬏៪ݭᄫǄ咬䅸ⱘ买㡆

Ў㪱㡆Ǆ 
 ᬜᵰབϟ೒˖ 
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㄀कѨゴ㄀कѨゴ㄀कѨゴ㄀कѨゴ不不不不⿏ỡ⿏ỡ⿏ỡ⿏ỡ 环at环s环at环s环at环s环at环s ᭛᭛᭛᭛ӊ㋏㒳ӊ㋏㒳ӊ㋏㒳ӊ㋏㒳不不不不

ϔǃܹ䮼ᓩᇐ不

Ѡǃ⿏ỡ不

ϝǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ 
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ϔǃܹ䮼ᓩᇐ不

理at理s ᰃϔϾ䗮⫼ⱘ᭛ӊ㋏㒳῵ഫˈ⫼Ѣ೼ᇣൟጠܹᓣ㋏㒳Ёᅲ⦄ 理演至 ᭛ӊ

㋏㒳Ǆ个理at理s个ⱘ㓪ݭ䙉ᕾ 演箭脚真个热ˈ಴ℸϡձ䌪Ѣ⹀ӊᑇৄǄᅗৃҹጠܹ֓ࠄᅰ

ⱘᖂ᥻఼ࠊЁˈབ个易带挥张始个P真热始个演获耗始个脚病始个Z易带始个病易始个演耗符个ㄝㄝˈϡ䳔㽕خӏԩׂ

ᬍǄ个

䖭ᰃϔⳳℷᓔ⑤ܡ䌍ⱘ᭛ӊ㋏㒳ǄЎҔМᰃⳳℷਸ਼˛಴ЎԴϡҙৃҹܡ䌍ϟ

䕑ࠄ⑤ҷⷕˈܡ䌍ᄺдⷨおˈ᳔䞡㽕ⱘᰃ⫼೼ଚϮ⫼䗨гϡ⫼৥԰㗙㔈䌍Ǆ᳔ৢ

ϔ⚍ৃᰃᕜ໮ᠧⴔĀᓔ⑤ā᮫োⱘϰ㽓↨ϡњⱘǄ个

ᅗⱘ᭛ӊ㒧ᵘ೒བϟ᠔⼎Ǆ⑤ҷⷕ㔥ഔ˖个

阅ttp校岁岁鉴首高媒都阅an少or错岁fsw岁ff岁带带需n量鉴x质鉴少阅t高首个

个

不

 ᬃᣕ FATˈFAT16̍ FAT32̠  
 ᬃᣕ໮᠛ऎ䇏ݭˈՓᕫᬜ⥛᳈催˗ 
 ᬃᣕ䭓᭛ӊৡ䇏ݭ˗ 
 ᬃᣕЁ᭛˗ 
 ⿏ỡℹ偸䍙㑻ㅔऩǄ 
 
Ѡǃ⿏ỡ不

 ೼ᅲ偠⿟ᑣ䞠ⱘ FatFsᰃ⿏ỡⱘ R0.08⠜ᴀǄᰃ៥⦄೼ݭ䖭Ͼᬭ⿟ᯊ׭ⱘ᳔

ᮄ⠜Ǆ 
 ϟ䕑ϟᴹҹৢˈ䞠䴶᳝䖭М޴Ͼ᭛ӊ˖ 

 

೼ KEIL ϟ㓪䆥ˈা䳔ׂᬍϞ䴶ⱘ diskio.c᭛ӊ੠ ffconf.h᭛ӊህৃҹњǄ݊

Ё f̍fconf.h᭛ӊᰃ䜡㕂᭛ӊˈৃҹ䜡㕂᭛ӊ㋏㒳ᬃᣕⱘ㣗ೈǄdiskio.c᭛ӊᰃ੠

⹀ӊ䖲᥹ⱘ޴ষˈᡞ䞠䴶ⱘ޴Ͼߑ᭄ᅲ⦄њेৃǄׂᬍҹৢⱘ diskio.c᭛ӊབϟ

᠔⼎˖ 
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/*------------------------------------------------- ----------------------*/ 

/* Inidialize a Drive                                                    */ 

/*------------------------------------------------- ----------------------*/ 

 

DSTATUS disk_initialize ( 

 BYTE drv            /* Physical drive nmuber (0..) */ 

) 

{ 

 DSTATUS stat; 

 

 stat = 0; 

 

 return stat; 

} 

 

/*------------------------------------------------- ----------------------*/ 

/* Return Disk Status                                                    */ 

/*------------------------------------------------- ----------------------*/ 

 

DSTATUS disk_status ( 

 BYTE drv  /* Physical drive nmuber (0..) */ 

) 

{ 

 DSTATUS stat; 

 

 stat = 0;      

 

 return stat; 

} 

 

/*------------------------------------------------- ----------------------*/ 

/* Read Sector(s)                                                        */ 

/*------------------------------------------------- ----------------------*/ 

 

DRESULT disk_read ( 

 BYTE drv,  /* Physical drive nmuber (0..) */ 

 BYTE *buff,  /* Data buffer to store read data */ 

 DWORD sector, /* Sector address (LBA) */ 

 BYTE count  /* Number of sectors to read (1..255) */ 

) 

{ 

 if (count < 1) 

 { 
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  return RES_PARERR; 

 } 

 

 if (count == 1)  /* Single block read   */ 

 { 

   if (SD_ReadSingleBlock(sector, buff) != 0) 

   { 

     return RES_ERROR; 

   } 

 } 

 else              /* Multiple block read */ 

 { 

  if(SD_ReadMultiBlock(sector, buff, count) != 0) 

  { 

        return RES_ERROR; 

  } 

 } 

 

 return RES_OK; 

} 

 

/*------------------------------------------------- ----------------------*/ 

/* Write Sector(s)                                                       */ 

/*------------------------------------------------- ----------------------*/ 

/* The FatFs module will issue multiple sector transfer request 

/  (count > 1) to the disk I/O layer. The disk function should process 

/  the multiple sector transfer properly Do. not translate it into 

/  multiple single sector transfers to the media, or the data read/write 

/  performance may be drasticaly decreased. */ 

 

#if _READONLY == 0 

DRESULT disk_write ( 

 BYTE drv,   /* Physical drive nmuber (0..) */ 

 const BYTE *buff, /* Data to be written */ 

 DWORD sector,  /* Sector address (LBA) */ 

 BYTE count   /* Number of sectors to write (1..255) */ 

) 

{ 

 if (count < 1) 

 { 

  return RES_PARERR; 

 } 
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 if (count == 1)  /* Single block write   */ 

 { 

   if (SD_WriteSingleBlock(sector, buff) != 0) 

   { 

     return RES_ERROR; 

   } 

 } 

 else              /* Multiple block write */ 

 { 

  if(SD_WriteMultiBlock(sector, buff, count) != 0) 

  { 

        return RES_ERROR; 

  } 

 } 

 

 return RES_OK; 

} 

#endif /* _READONLY */ 

 

 

 

/*------------------------------------------------- ----------------------*/ 

/* Miscellaneous Functions                                               */ 

/*------------------------------------------------- ----------------------*/ 

 

DRESULT disk_ioctl ( 

 BYTE drv,  /* Physical drive nmuber (0..) */ 

 BYTE ctrl,  /* Control code */ 

 void *buff  /* Buffer to send/receive control data */ 

) 

{ 

 DRESULT res; 

 BYTE n, csd[16]; 

 DWORD csize; 

 

 res = RES_ERROR; 

 

 switch (ctrl) 

 { 

     case CTRL_SYNC       : res = RES_OK; break; 

     case GET_SECTOR_COUNT: /* Get number of sectors on the disk (WORD) */ 

          if(SD_GetCSD(csd) == 0) 

          { 
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              if((csd[0] >> 6) == 1) /* SDC ver 2.00 */ 

              { 

                  csize = ((DWORD)csd[9]) + ((DWORD)csd[8] 

<< 8) + 1; 

                  *(DWORD*)buff = (DWORD)csize << 10; 

              } 

              else /* MMC or SDC ver 1.XX */ 

              { 

                  n = (csd[5] & 0x0F) + ((csd[10] & 0x80) >> 7) + 

((csd[9] & 0x03) << 1) + 2; 

                  csize = (csd[8] >> 6) + ((WORD)csd[7] << 2) + 

((WORD)(csd[6] & 0x03) << 10) + 1; 

                  *(DWORD*)buff = (DWORD)csize << (n - 9); 

              } 

              res = RES_OK; 

          } 

          break; 

 

     case GET_SECTOR_SIZE : /* Get sectors on the disk (WORD) */ 

                      *(DWORD*)buff = 512; 

                      res = RES_OK; 

                      break; 

 

     case GET_BLOCK_SIZE  : if (SD_GetCSD(csd) == 0) /* Read CSD */ 

                         { 

                          *(DWORD*)buff = (((csd[10] & 0x3F) << 1) + 

((WORD)(csd[11] & 0x80) >> 7) + 1) << ((csd[13] >> 6) - 1); 

                          res = RES_OK; 

                         } 

                            break; 

 

     default              : res = RES_OK; break; 

 } 

 

 return res; 

} 

 

/************************************************** ****************************

******** 

*                                     End Of File 

*************************************************** ****************************

*******/ 
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 Ϟ䴶ϔ᳝݅ѨϾߑ᭄˖ 
DSTATUS disk_initialize (BYTE); 
DSTATUS disk_status (BYTE); 
DRESULT disk_read (BYTE, BYTE*, DWORD, BYTE); 
#if _READONLY == 0 
DRESULT disk_write (BYTE, const BYTE*, DWORD, BYTE); 
#endif 
DRESULT disk_ioctl (BYTE, BYTE, void*); 
 
㄀ϔϾߑ᭄⫼ᴹ߱ྟ࣪ SDव˗ 
㄀ѠϾߑ᭄䖨ಲ 0ህৃҹ˗ 
㄀ϝϾ੠㄀ಯϾߑ᭄ᰃ SDवⱘߑݭ᭄ ᡞ̍䇏ݭऩ᠛ऎ੠໮᠛ऎߑ᭄ᬒࠄ䞠䴶ህ

ৃҹǄ 
㄀ѨϾߑ᭄⫼ᴹ㦋প SD वⱘ᠛ऎ໻ᇣㄝֵᙃǄᡞ GET_SECTOR_COUNTǃ
GET_SECTOR_SIZEǃGET_BLOCK_SIZE䖭ϝϾੑҸᅲ⦄њेৃǄ 
 
 ϔϾࡴݡˈৢ✊
DWORD get_fattime (void) 
{ 
 return 0; 
} 
ࠄ᭄ᬒߑ᭄ˈ䖭Ͼߑ ffconf.h៪ ff.c ᭛ӊ䞠䛑ৃҹǄ䖭Ͼߑ᭄ᰃ䖨ಲᯊ䩳ⱘˈ⬅

Ѣ LPC1114≵᳝ᅲᯊᯊ䩳ࡳ㛑ˈ䖭䞠Ⳉ᥹䖨ಲ 0Ǆ 
 
 њǄϡ䖛ˈ⦄೼ⱘ᭛ӊ㋏㒳䖬ϡᬃᣕ䭓᭛ӊৡǄࡳ䖭䞠Ǆ᭛ӊ㋏㒳⿏ỡህ៤ࠄ
 

䅵ㅫᴎ㋏ⱘᄺ⫳ᇍⷁ᭛ӊৡ੠䭓᭛ӊৡᑨ䆹↨䕗❳ᙝǄ 
ⷁ᭛ӊৡᰃᣛ 8.3Ḑᓣⱘ᭛ӊৡǄ8ᰃᣛ೼⚍П᳔ࠡ໮᳝ 8Ͼᄫ㡖 3̍ᰃᣛ೼

⚍Пৢ᳔໮᳝ 3Ͼᄫ㡖Ǆ↨བ ration.txtህヺড়䖭Ͼ㽕∖ r̍ichration.txtህ䍙ᷛњǄ

䡈Ѣⷁ᭛ӊৡⱘ㔎⚍ˈৢ ᴹᠡ᳝њ䭓᭛ӊৡǄ݇ Ѣ䭓ⷁ᭛ӊৡⱘग़৆੠ᬙџ↨䕗

⏞⑤ʽ 
Ўњ䅽᭛ӊ㋏㒳ᬃᣕ䭓᭛ӊৡǄ䳔㽕ׂᬍ ffconf.hЁⱘখ᭄Ǆ೼ ffconf.h᭛ӊ

Ёˈᡒࠄ䖭Ͼ˖ 
#define _USE_LFN 0  /* 0 to 3 */ 

ᡞϞ䴶ⱘ_USE_LFNᬍ៤ 1ˈेৃǄ 
 䖭ᯊ׭ˈབᵰᛇ䅽᭛ӊ㋏㒳ᬃᣕЁ᭛ˈ䖬䳔㽕ᡞ ffconf.h ᭛ӊЁⱘ

_CODE_PAGEখ᭄ׂᬍ៤ 936̍ བϟ᠔⼎˖ 
#define _CODE_PAGE 936 

✊ৢ೼Ꮉ⿟Ё⏏ࡴ cc936.c᭛ӊǄ䖭Ͼ᭛ӊ೼ option᭛ӊ།ЁǄ 
 
 䖭ᯊ׭ Ё̍᭛ⱘ䭓᭛ӊৡгৃҹᬃᣕњ Դ̍ݭϔϾĀЁढҎ⇥݅੠೑ϛቕ.txtā 
᭛ӊ䛑ৃҹњǄϡ䖛ˈ䖭ᯊˈԴ㓪䆥ৢˈӮথ⦄᮴⊩䗮䖛Ǆॳ಴ᰃ LPC1114ⱘ
RAM,ROM ᅲ೼ᰃ໾ᇣњǄॳᴹ೼ cc936.c᭛ӊᔧЁˈᄬᬒⴔ GBK ੠ Unicode
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ⱘⳌѦ䕀ᤶ㸼Ǆ䖭ϸᓴ㸼ৃ䇧Ꮌ໻ਔʽ᠔ҹ䖭Ͼ᭛ӊг㽕ᬍࡼϔϟњǄᬍࡼᮍ⊩

བϟ˖ 
ϔˊᡞϸᓴ㺙ᤶ㸼ܼ䚼ߴ䰸Ǆ˄ ಴Ў䖭ϸᓴ㸼Ꮖ㒣೼ W25X16Ёњ˅ 
ѠˊׂᬍϔϾߑ᭄Ǆ˄ 䕀ⷕߑ᭄˅ 
ϝˊᅠ៤Ǆ 
ㅔऩ৻ʽ 
೼ cc936.c᭛ӊᔧЁˈϔ᳝݅ϸᓴ㸼੠ϸϾߑ᭄ˈ៥Ӏ䳔㽕ׂᬍⱘߑ᭄བϟ˖ 
WCHAR ff_convert ( /* Converted code, 0 means conversion error */ 

 WCHAR src, /* Character code to be converted */ 

 UINT dir  /* 0: Unicode to OEMCP, 1: OEMCP to Unicode */ 

) 

{ 

 WCHAR c; 

 uint32 offset;    // W25X16ഄഔأ⿏ 

 uint8 GBKH,GBKL;   // GBK ⷕ催ԡϢԢԡ 

 uint8 unigbk[2];   // ᱖ᄬ GBK 催ԡϢԢԡᄫ㡖 

 uint8 gbkuni[2];   // ᱖ᄬ UNICODE催ԡϢԢԡᄫ㡖 

 

 

 if (src < 0x80) { /* ASCII */ 

  c = src; 

 }  

 else  

 { 

     if(dir == 0)  /* Unicode to OEMCP */ 

  { 

   switch(src) 

   { 

    case 0x3001: c = 0xA1A2;break;    // ᬃᣕヺো˖ ǃ Ё᭛乓ো 

    case 0x300A: c = 0xA1B6;break;     // ᬃᣕヺো ǉ̟ 

    case 0x300B: c = 0xA1B7;break;     //  ᬃᣕヺো Ǌ̟ 

    case 0x201C: c = 0xA1B0;break;    // ᬃᣕヺো˖ Ā Ё᭛Ꮊঠᓩো 

    case 0x201D: c = 0xA1B1;break;     // ᬃᣕヺো ā̟   Ё᭛েঠᓩো 

    case 0x2606: c = 0xA1EE;break;     //  ᬃᣕヺো˖ƿ 

    case 0x2605: c = 0xA1EF;break;    // ᬃᣕヺো˖ ƾ 

    case 0x2018: c = 0xA1AE;break;     // ᬃᣕヺো ‘̟ Ё᭛Ꮊऩᓩো 

    case 0x2019: c = 0xA1AF;break;     //  ᬃᣕヺো ’̟Ё᭛েऩᓩো 

    case 0x3010: c = 0xA1BE;break;    // ᬃᣕヺো˖ Ǐ 

    case 0x3011: c = 0xA1BF;break;     // ᬃᣕヺো˖ ǐ 

    case 0x3016: c = 0xA1BC;break;     //  ᬃᣕヺো ǔ̟ 

    case 0x3017: c = 0xA1BD;break;    // ᬃᣕヺো˖ Ǖ 

    case 0x2299: c = 0xA1D1;break;     // ᬃᣕヺো˖Ĵ 

    case 0x2116: c = 0xA1ED;break;     //  ᬃᣕヺো˖Ĉ 
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    case 0x2236: c = 0xA1C3;break;    // ᬃᣕヺো˖ ĩ 

    case 0x203B: c = 0xA1F9;break;     // ᬃᣕヺো˖Ć 

    case 0x221E: c = 0xA1DE;break;     //  ᬃᣕヺো˖Ğ 

       default: 

    if( (src > 0x4DFF) && (src < 0x9FA6) )// ∝ᄫऎ 

    { 

     offset = ((((uint32)src - 0x4E00) * 2) + 0x0C0000); /* ᕫࠄ W25X16 ⱘ UTG ഄഔ 

*/ 

     W25X16_Read(unigbk,offset,2); /* 㦋প GBK ⷕ */ 

     c = (((uint16)unigbk[0])<<8)+(uint16)unigbk[1];  /* ᡞ GBK ⷕ㒭њ c */ 

    } 

    else c = 0xA1A1;  // བᵰᰃ݊ᅗヺোˈ䛑⫼ヺো˖NULL ҷ᳓ 

    break; 

   } 

  } 

  else if(dir == 1)  /* OEMCP to Unicode */ 

  { 

   GBKH=(uint8)(src>>8);  // 㦋প GBK 催ԡᄫ㡖 

   GBKL=(uint8)(src);    // 㦋প GBK Ԣԡᄫ㡖 

   GBKH-=0x81; 

   GBKL-=0x40; 

   offset=((uint32)192*GBKH+GBKL)*2;/* ᕫࠄ W25X16ⱘ GTU ഄഔ */ 

   W25X16_Read(gbkuni,offset+0x0D0000,2);   /* 㦋প UNICODEⷕ */ 

   c = (((uint16)gbkuni[1])<<8)+(uint16)gbkuni[0];  /* ᡞ UNICODEⷕ㒭њ c */ 

  } 

 } 

 return c; 

} 

 
 䖭Ͼߑ᭄ⱘࡳ㛑ᰃ ᡞ̍ GBK ⷕᤶ៤ Unicodeⷕ៪ᡞ Unicodeⷕᤶ៤ GBK ⷕˈ

݇Ѣ䖭ϸϾ㸼ⱘ⫼䗨 ੠̍䖭ϸϾ㸼೼ W25X16Ёⱘԡ㕂 Դ̍ৃҹ೼㄀कܿゴǉЁ

᭛ᄫᑧࠊ԰Ǌ䞠䴶ᡒࠄǄ䖭䞠ህϡ䆆њǄ 
 ೼Ϟ䴶ⱘ GBK 䕀 Unicode↨䕗ㅔऩˈⳈ᥹Ң W25X16পؐेৃǄ 
 Unicode䕀 GBK ⷕ↨䕗໡ᴖϔѯ ಴̍Ў೼៥خⱘ䕀ᤶ㸼ᔧЁ া᳝̍∝ᄫⱘⷕˈ

≵᳝ӏԩヺোǄ᠔ҹЎњ೼䭓᭛ӊৡЁᬃᣕϔѯᐌ⫼ヺোˈᠡ᳝њϞ䴶ⱘ swtich
㒧ᵘǄ೼䖭䞠ˈབᵰԴ᳝ᯊ䯈ˈৃҹᡞ᠔᳝ⱘЁ᮹䶽ヺোࡴϞএǄϡ䖛៥㾝ᕫ䖬

ᰃࡴϞϔѯᐌ⫼ⱘህৃҹњǄབᵰᰃⷁ᭛ӊৡⱘ䆱ˈᬃᣕ᠔᳝ⱘЁ᮹䶽ヺোǄ಴

ЎϞ䴶䖭Ͼߑ᭄ᰃ೼᭛ӊ㋏㒳䇏ݭ䭓᭛ӊৡⱘᯊ׭ᠡӮ⫼ࠄⱘǄ 
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ϝǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ 
ᣝ✻ǉMINI LPC1114⿟ᑣϟ䕑䇈ᯢǊⱘᮍ⊩ˈᡞℸゴᇍᑨⱘ⿟ᑣ HEX ᭛ӊ

ϟ䕑ࠄᄺдᵓϞǄ೼Դⱘ SDव䞠䴶ᡞ icon᭛ӊ།ᣋ䖯এˈᦦད SDवϞ⬉ˈे

ৃҹ⌣㾜Դⱘ SDवϞⱘ᭛ӊǄབᵰԴⱘ SDवЁ᭛ӊ↨䕗໮ˈৃҹ䗮䖛Āϟ㗏ā

ᣝ䪂ᶹⳟǄ 
⊼ᛣ˖䖭䞠াخњĀ᭛ӊ⌣㾜āࡳ㛑ˈབ䳔䖯ϔℹˈԴৃҹ㞾ᏅᄺӮњҹৢˈ

 Դᛇ㽕ⱘ᪡԰Ǆܹࡴ
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㄀क݁ゴ㄀क݁ゴ㄀क݁ゴ㄀क݁ゴ不不不不෎Ѣ෎Ѣ෎Ѣ෎Ѣ 程P灭引引引4程P灭引引引4程P灭引引引4程P灭引引引4 ੠੠੠੠ 环at环s环at环s环at环s环at环s ⱘ⬉ᄤкⱘ⬉ᄤкⱘ⬉ᄤкⱘ⬉ᄤк不不不不

不

ϔǃܹ䮼ᓩᇐ不

Ѡǃ⿟ᑣ䆒䅵不

ϝǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ 
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ϔǃܹ䮼ᓩᇐ不

 ⬉ᄤк⿟ᑣ೼ᇣൟ᠟ᣕ䆒໛Ϟ䴶ⱘᑨ⫼䴲ᐌᑓ⊯Ǆϟ䴶ᇚ෎Ѣ FatFs᭛ӊ㋏

㒳خϔϾㅔᯧⱘ⬉ᄤк䯙䇏⿟ᑣǄⳂࠡҙᬃᣕ TXT ᭛ᴀⱘ᭛ḷˈϡ䖛ˈ⦄೼ⱘ

TXT ᇣ䇈䖬ᤎ໮ⱘǄ↨བ www.txtbook.com.cnϞ䴶ህ᳝ད໮ⱘ⬉ᄤ೒кǄ䆱ϡ

໮䇈њˈ䇈໮њ䛑ᰃⴐ⊾ʽⳟ⿟ᑣʽ 
 
Ѡǃ⿟ᑣ䆒䅵不

 
⿟ᑣЏ㽕ᰃ෎Ѣϟ䴶ⱘߑ᭄˖ 
/******************************************/ 

㛑˖txtࡳ᭄ߑ */ ᭛ᴀ⌣㾜                  */ 

/* ܹষখ᭄˖fileName:᭛ӊৡ⿄ˈৃᏺ䏃ᕘ  */ 

/******************************************/ 

FRESULT TXTViewer(const TCHAR *fileName) 

{ 

 FATFS fs;              // ᓎゟϔϾ᭛ӊ㋏㒳 

    FIL file;              // ᱖ᄬ᭛ӊ 

 UINT  br;              // ᄫ㡖䅵఼᭄ 

 FRESULT res;     // ᄬߑټ᭄ᠻ㸠㒧ᵰ 

 uint16 x=6,y=33;            // TFT῾㒉തᷛ 

 uint16 i=0;              // Buffer䅵఼᭄ˈ೼ 512㣗ೈݙˈ㸼⼎Ꮖ㒣ᰒ⼎њ໮ᇥϾᄫ

㡖 

 uint8 zbuf[2];         // ঠᄫ㡖㓧ᄬ 

 uint8 tbuf[2];         // Ё᭛ञᄫ㡖໘⧚᱖ᄬ 

 

    f_mount(0,&fs);    // ࡴ䕑᭛ӊ㋏㒳 

 res = f_open(&file, fileName, FA_OPEN_EXISTING|FA_READ); // ᠧᓔ᭛ӊ  

    if(res != FR_OK) return res; // བᵰ≵᳝ℷ⹂ᠧᓔ᭛ӊ,䖨ಲ䫭䇃⢊ᗕ 

 while(1) 

 { 

  res = f_read(&file, Buffer, 512, &br);// 䇏প᭛ӊݙᆍˈ↣⃵ 512Ͼᄫ㡖 

  if(res||br==0)break; // བᵰᠧᓔ᭛ӊ䫭䇃៪㗙ᰃᏆ㒣䇏ᅠњ᭄᥂ˈ䏇ߎ whileᕾ⦃ 

 

next:down_sign = 0; // ⏙䰸᭛ᴀϟ㗏ੑҸ 

  while(i<br)     

  { 

   while((Buffer[i]==13)&&(Buffer[i+1]==10))   //߸ᮁಲ䔺ヺ੠ᤶ㸠ヺ 

   { 

    y=y+20; //㒉തᷛᤶ㸠ˈࡴ㸠䯈䎱 4 

    x=6; //῾തᷛ 

    i=i+2; //䏇䖛ಲ䔺ヺ੠ᤶ㸠ヺ˄೼᭛ᴀ᭛ӊЁˈಲ䔺ヺ੠ᤶ㸠ヺᰃৠᯊ

 ˅ⱘ⦃ߎ

   } 
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   while(y>265) //㒉തᷛ䍙ߎ㣗ೈˈᤶ义 

   { 

    if(down_sign==1) //߸ᮁ"ϟ"ᣝ䬂 

    { 

     y=33; 

     x=6; 

     LCD_Fill(5,31,234,278,WHITE); // ⏙䰸ॳᴹⱘ᭛ᴀᰒ⼎ऎ 

     goto next;  //㒻㓁ᰒ⼎ 

    } 

    if(back_sign==1)goto re; //߸ᮁ"䖨ಲ"䬂     

   } 

   zbuf[0]=Buffer[i];  //↣ϸᄫ㡖㓧ᄬ 

   zbuf[1]=Buffer[i+1]; 

   if(Buffer[i]>0x80)   // བᵰᰃЁ᭛ 

   { 

    if(i==511) // ᳔ৢϔϾᄫ㡖໘⧚ 

    { 

     tbuf[0]=Buffer[i]; //᠛ऎ᳿ሒञᄫ㡖ᄬټ 

     break;  // 䏇ߎ while(i<br)ᕾ⦃ 

    } 

    if(!tbuf[0])  // བᵰ≵᳝䖯㸠䖛ञᄫ㡖໘⧚ 

    { 

     LCD_Show_hz(x, y, zbuf); //ℷᐌᰒ⼎ 

     i=i+2; 

     x+=16;             

          //῾തᷛࡴ 16 

    }  

    else  // བᵰ䖯㸠䖛ञᄫ㡖໘⧚ 

    {  

     tbuf[1]=Buffer[i]; //঺໪ञᄫ㡖 

     zbuf[0]=tbuf[0]; 

     zbuf[1]=tbuf[1]; 

     LCD_Show_hz(x, y, zbuf); 

     i++; 

     x+=16; 

     tbuf[0]=0; // ञᄫ㡖໘⧚⏙䳊  

    } 

    if(x>220) //῾തᷛ䍙ߎ㣗ೈ 

      { 

     x=6; 

     y+=20; 

      } 

   } 
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   else //㣅᭛ᄫヺᰒ⼎ 

   { 

    LCD_ShowChar(x, y, *zbuf); 

    i=i+1; 

    x+=8; 

    if(x>227)//῾തᷛ䍙ߎ㣗ೈˈᤶ㸠 

    { 

     x=6; 

     y+=20; 

    } 

   } 

  } 

  i=0; //512Ͼ᭄᥂ᰒ⼎ᅠˈi ⏙䳊 

 } 

 while(!back_sign); // 䖭ᴵ䇁হⱘ԰⫼ᰃᔧ䇏ᅠњ᭛ᴀ᭛ӊ᳔ৢϔ义ৢˈㄝᕙ䗔ੑߎҸˈ

৺߭Դᇚⳟϡৢ᳔ࠄϔ义ⱘݙᆍњǄ 

re: back_sign = 0;    // ⏙䰸䗔ᷛߎᖫ 

 f_close(&file);      // ݇䯁᭛ӊˈᖙ乏੠ f_openߑ᭄៤ᇍߎ⦄ 

    f_mount(0,0);   // ौ䕑᭛ӊ㋏㒳 

 

    return FR_OK; 

} 

 
 䖭ᰃϔϾ txt ᭛ᴀ⌣㾜ߑ᭄ˈ↨བԴᛇ㽕䯙䇏 SDवЁⱘĀebookā᭛ӊ།Ё

ⱘĀǉണ㲟ᰃᗢḋ⚐៤ⱘǊ.txtā᭛ӊˈ䙷МՓ⫼ᮍ⊩བϟ˖ 
TXTViewer(“ebook/ǉണ㲟ᰃᗢḋ⚐៤ⱘǊ.txt”); 

ᠻ㸠ᅠ䖭Ͼߑ᭄ˈे ৃᠧᓔ㄀ϔ义 ᠧ̍ᓔ㄀ϔ义Пৢ ᇚ̍ㄝᕙϔϾĀ䖯ܹϟϔ义ā

ⱘੑҸ੠Ā䖨ಲⳂᔩāⱘੑҸǄ䖭ϾੑҸৃҹ䆒䅵ࠄ㾺ᩌሣϞˈгৃҹ䆒䅵ࠄ⬉

䏃ᵓⱘᣝ䪂Ϟˈ೼៥خⱘ⿟ᑣЁˈ⬅Ѣ TFT ϞᏆ㒣᳝њ㗏ⳂᔩⱘϸϾᣝ䪂ˈݡ

ᆍˈ៥ᡞĀ৥ϟ㗏ݙऴ⫼ぎ䯈ˈ䅽↣ϔ义ᰒ⼎᳈໮ⱘݡϞሣᐩгϡ໻ˈЎњϡࡴ

义āੑҸ੠Ā䖨ಲⳂᔩāੑҸ䆒䅵ࠄњ⬉䏃ᵓⱘᣝ䬂 KEY1 ੠ KEY2 ϞǄ 
᭄Ёˈ䖬᳝ϔϾ䳔㽕⊼ᛣⱘഄᮍᰃˈ⬅Ѣ∝ᄫᰃ⬅ϸϾᄫ㡖㒘៤ⱘˈ᠔ҹߑ 

ᔧ䇏 SD व txt ᭛ӊⱘᯊ׭ˈህ᳝ৃ㛑೼䇏ᅠϔ义ⱘᯊ׭ˈ߮ད䇏ࠄ∝ᄫⱘञϾ

ᄫ㡖ˈ᠔ҹ䳔㽕໘⧚ϔϟˈ৺߭Ӯߎ⦄хⷕ੠϶ᄫⱘᚙމǄ೼⿟ᑣЁᏆ㒣خњ໘

⧚ˈԴৃҹⷨおⷨおǄ 
ϔϾ⊼ᛣⱘഄᮍᰃˈᠻ㸠Ā䖨ಲⳂᔩāੑҸৢˈϔᅮ㽕݇䯁᭛ӊˈᑊौ᳝ݡ 

䕑њ᭛ӊ㋏㒳Ǆ৺߭ᆍᯧߎ⦄Ā⅏ᴎā⦄䈵ǄϞ䴶ⱘĀreāࠄݭ f_colse()੠ f_mount()
⫼᭄Пࠡˈህᰃ䖭Ͼॳ಴ˈगϛϡৃҹߑ return䖨ಲǄ 
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ϝǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ 
ᣝ✻ǉMINI LPC1114⿟ᑣϟ䕑䇈ᯢǊⱘᮍ⊩ˈᡞℸゴᇍᑨⱘ⿟ᑣ HEX ᭛ӊ

ϟ䕑ࠄᄺдᵓϞǄ೼Դⱘ SDव䞠䴶ᡞ៥Ꮖ㒣خདⱘ ebook᭛ӊ།ᬒ䖯এǄ✊ৢ

ᦦད SD वˈᓔᴎˈेৃⳟࠄ ebook䞠䴶ⱘ txt ᭛ӊৡ⿄Ǆ಴Ў៥Ӏ⿏ỡⱘ᭛ӊ

㋏㒳Ꮖ㒣ᬃᣕ䭓᭛ӊৡњˈ᠔ҹˈህϡᖙᢙᖗԴⱘ᭛ӊৡᕜ䭓њǄ㗠Ϩ䖬ᬃᣕк

ৡোǄ 
ߏ⚍ TFT ϞⱘĀⳂᔩϞ㗏ā੠ĀⳂᔩϟ㗏āᣝ䪂ˈৃҹ⌣㾜᠔᳝ⱘ೼ ebook

᭛ӊ།ϟⱘ᠔᳝ txt ᭛ӊǄ 
Ⳉ᥹⚍ߏϔϟᇍᑨⱘ᭛ᴀ᭛ӊˈህӮ䖯ܹ䯙䇏῵ᓣǄ 
ᣝ䬂 KEY1 ⱘࡳ㛑ᰃϟ㗏义Ǆ 
ᣝ䬂 KEY2 ⱘࡳ㛑ᰃ䖨ಲⳂᔩǄ 
 
೼⌣㾜Ⳃᔩⱘᯊ׭ˈᣝ䬂 KEY2 ੠ KEY1 ϡ䍋԰⫼Ǆ 
೼᭛ᴀ䯙䇏ⱘᯊ׭ˈTFT ϞⱘĀⳂᔩϞ㗏ā੠ĀⳂᔩϟ㗏āϡ䍋԰⫼Ǆ 
೼䖨ಲⳂᔩⱘᯊ׭ˈᰒ⼎ⱘⳂᔩᰃ㄀ϔ义ⱘⳂᔩǄ 

 
 Ϟ䴶ᅲ⦄ⱘࡳ㛑ᑊϡ໮ˈ᠔ҹিخㅔᯧ᭛ᴀ⌣㾜఼Ǆ 
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㄀कϗゴ㄀कϗゴ㄀कϗゴ㄀कϗゴ不不不不෎Ѣ෎Ѣ෎Ѣ෎Ѣ 程P灭引引引4程P灭引引引4程P灭引引引4程P灭引引引4 ੠੠੠੠ 环at环s环at环s环at环s环at环s ⱘ᭄ⷕⳌḚⱘ᭄ⷕⳌḚⱘ᭄ⷕⳌḚⱘ᭄ⷕⳌḚ不不不不

不

ϔǃܹ䮼ᓩᇐ不

Ѡǃ⿟ᑣ䆒䅵不

ϝǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ 
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ϔǃܹ䮼ᓩᇐ不

 ᭄ⷕⳌḚᏆ㒣ᙘᙘⱘ䍄䖯ҎӀⱘ⫳⌏Ǆབᵰ㞾Ꮕ㛑໳خϾ᭄ⷕⳌḚˈ✊ৢᡞ

ᛇ㽕ᰒ⼎ⱘ✻⠛ᬒϞএǄⳟⴔᅗӀ೼Ϟ䴶ᴹಲᕾ⦃ᰒ⼎ˈ䖭⾡ᛳ㾝ᕜདʽᏖഎϞ

पⱘ᭄ⷕⳌḚ໻䛑ᰃ 8 ᇌⱘ⎆᱊ሣǄ៥Ӏ䖭䞠ᇚᅲ⦄೼ 2.4TFTϞᰒ⼎ϔᐙϔᐙ

ⱘ೒⠛Ǆᬜᵰ㒱ᇍⱘདǄ⬏䴶Ⳍᔧⱘ㒚㝏ʽ 
 ៥Ӏ೼䖭䞠خϔϾᰒ⼎ BMP ೒⠛ⱘ᭄ⷕⳌḚ⿟ᑣǄ㒣䖛ᅲ⌟ˈᰒ⼎ϔᐙܼ

ሣⱘ೒⠛ˈ䳔㽕໻㑺ञ⾦䩳ᎺেǄབᵰᴹಲᕾ⦃᪁ᬒ೒⠛ⱘ䆱ˈ䖭Ͼᯊ䯈ህব៤

ϔ⾡ĀᬜᵰāњǄ 
 ݇Ѣ BMP ೒⠛ⱘḐᓣᄬټˈԴৃҹএⱒᑺ᧰ϔϟǄ៥䖭䞠ህϡخҟ㒡њǄ 
 
Ѡǃ⿟ᑣ䆒䅵不

 ᴀ䋼Ϟᰃᇍ BMP ೒⠛᭛ӊⱘ㾷ⷕǄ 
/************************************************** / 

㛑˖㦋পࡳ᭄ߑ */ BMP ೒⠛ⱘ༈᭛ӊֵᙃ              */ 

/* ܹষখ᭄˖buf̟ ᱖ᄬ㓧ᄬ                        */ 

/************************************************** / 

BMP_HEADER TFTBmpGetHeadInfo(uint8 *buf) 

{ 

 BMP_HEADER bmpHead; 

 

 bmpHead.bfType = (buf[0] << 8) + buf[1];     // BM 

 bmpHead.bfSize = (buf[5]<<24) + (buf[4]<<16) + (buf[3]<<8) + buf[2];    // ᭛ӊ໻ᇣ 

 bmpHead.biWidth = (buf[21]<<24) + (buf[20]<<16) + (buf[19]<<8) + buf[18]; // ೒ڣᆑᑺ 

 bmpHead.biHeight = (buf[25]<<24) + (buf[24]<<16) + (buf[23]<<8) + buf[22];// ೒ڣ催ᑺ 

 bmpHead.biBitCount = (buf[29] << 8) + buf[28];    // ↣Ͼڣ㋴ⱘԡ᭄ˈऩ㡆ԡ೒Ўˍˈ

256㡆Ў 8ˈ16bitЎ 16̍  24bitЎ 24 

 

 return bmpHead; 

} 

/************************************************** / 

⼎㛑˖ᰒࡳ᭄ߑ */ BMP ೒⠛                          */ 

/* ܹষখ᭄˖x,y: തᷛ                            */ 

/*           *bmpName:bmp೒⠛ⱘৡ⿄ˈৃҹᏺ䏃ᕘ   */ 

/************************************************** / 

uint8 TFTBmpDisplay(uint8 *bmpName,uint16 x,uint16 y) 

{ 

    FATFS fs;         // ᓎゟ᭛ӊ㋏㒳 

    FIL file;         // ᓎゟ᭛ӊ 

 UINT  br;         // ᄫ㡖䅵఼᭄ 

 FRESULT res;      // 䖨ಲֵؐᙃ 

 BMP_HEADER bmpHead;     // ༈ֵᙃ 

 uint16 i; 
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    f_mount(0, &fs);  // ᣖ䕑᭛ӊ㋏㒳 

 res = f_open(&file, (const TCHAR *)bmpName, FA_OPEN_EXISTING|FA_READ); // ᠧ

ᓔ BMP ᭛ӊᑊ䇏পࠄ file Ё 

 if(res != FR_OK) 

    { 

  return res; 

    } 

 else 

 { 

     res = f_read(&file, Buffer, 54, &br);  // 䇏প༈᭛ӊֵᙃ 

  if(res != FR_OK) 

     { 

   return res;    // 䖨ಲ䫭䇃㸼⼎ 

     } 

  else 

  { 

      bmpHead = TFTBmpGetHeadInfo(Buffer); // 㦋প༈ֵᙃ 

 

   if (bmpHead.bfType == 0x424D) // ߸ᮁᰃ৺Ў BMP೒ڣ 

   { 

    LCD_WR_REG_DATA(0x0003, 0x1010); // ⬅ϟ㗠Ϟᰒ⼎ 

    LCD_XYRAM(x, y, x+bmpHead.biWidth-1, y+bmpHead.biHeight-1); 

    LCD_WR_REG_DATA(0x0020,x);//䆒㕂 X തᷛԡ㕂 

       LCD_WR_REG_DATA(0x0021,y+bmpHead.biHeight-1);//䆒㕂 Y തᷛԡ㕂

(⊼ᛣ˖೼⬅ϟ㗠Ϟᰒ⼎ⱘᯊ׭ˈ䖭䞠 y തᷛᑨ䆹ᰃ᳔ϟ䖍ⱘؐ) 

       LCD_WR_REG(0x0022); //ᣛ৥ RAM ᆘᄬ఼ˈޚ໛ݭ᭄᥂ࠄ RAM 

       while(1) 

    { 

              res = f_read(&file, Buffer, 240, &br);  //䇏প 240Ͼ᭄᥂ 

     if(res||br==0)              

          //䫭䇃䏇ߎ 

                 break; 

             for(i=0;i<80;i++) 

     {  

      // ೼ TFT Ϟᰒ⼎ϔϾڣ㋴⚍ⱘ买㡆    

      LCD_WR_DATA(((Buffer[i*3+2]/8)<<11 | (Buffer[i*3+1]/4)<<5 

|(Buffer[i*3]/8))); 

     } 

    } 

    LCD_WR_REG_DATA(0x0003, 0x1030); // ᘶ໡ℷᐌᰒ⼎ 

    LCD_XYRAM(0, 0, 239, 319);       // ᘶ໡ GRAM 

   } 

  } 
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 } 

 

    f_close(&file);      // ݇䯁᭛ӊˈᖙ乏੠ f_openߑ᭄៤ᇍߎ⦄ 

    f_mount(0, 0);    // ौ䕑᭛ӊ㋏㒳 

 

 return FR_OK;    // 䖨ಲ៤ᷛࡳᖫ 

} 

 
Ϟ䴶ⱘ㄀ϔϾߑ᭄㦋প BMP ⱘֵᙃˈᅠᭈⱘֵᙃࣙᣀ 54Ͼᄫ㡖Ǆ䖭䞠াপ

њ᳝⫼ⱘǄ 
㄀ѠϾߑ᭄ेᰃᇍ BMP ೒⠛ⱘ㾷ⷕǄ䖭䞠াخњᇍ 24ԡ೒⠛ⱘ㾷ⷕǄ 

不

ϝǃᅲ偠⿟ᑣϟ䕑੠Փ⫼䇈ᯢ 
ᣝ✻ǉMINI LPC1114⿟ᑣϟ䕑䇈ᯢǊⱘᮍ⊩ˈᡞℸゴᇍᑨⱘ⿟ᑣ HEX ᭛ӊ

ϟ䕑ࠄᄺдᵓϞǄ೼Դⱘ SDव䞠䴶ᡞ៥Ꮖ㒣خདⱘ picture᭛ӊ།ᬒ䖯এǄ䖭䞠

䴶ᰃ៥خདⱘ⼎՟೒⠛ˈ䛑ᰃ 240*320໻ᇣⱘ 24ԡ BMP ೒⠛Ǆ 
 㽕ᛇᰒ⼎Դ㞾Ꮕⱘ೒⠛ˈ㽕䆄ԣᡞ೒⠛᧲៤ 240*320㣗ೈПݙˈা㛑ᇣˈϡ

㛑໻Ǆ✊ৢᡞḐᓣ䕀ᤶ៤ 24ԡⱘ BMP ೒⠛Ǆ⫼ PS੠⬏೒Ꮉ݋ϸϾ䕃ӊህৃҹ

њǄ㽕⹂ֱ䕀ᤶᅠ៤ⱘ೒⠛ᰃⳳℷⱘ BMP 24ԡ೒⠛ǄBMP ೒⠛ⱘ⡍⚍ᰃ↣Ͼ

⚍䛑᳝买㡆ؐˈ᠔ҹϔᅮڣ㋴໻ᇣᇍᑨⱘऴ⫼ぎ䯈гᰃϔᅮⱘǄ↨བϔᓴ

240*320໻ᇣⱘ 24ԡ BMP ೒⠛໻ᇣेЎ 225KBǄ 
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㄀कܿゴ㄀कܿゴ㄀कܿゴ㄀कܿゴ不不不不Ё᭛ᄫᑧࠊ԰Ё᭛ᄫᑧࠊ԰Ё᭛ᄫᑧࠊ԰Ё᭛ᄫᑧࠊ԰不不不不

ϔǃܹ䮼ᇐ䇏不

ѠǃW思按X引描 ᄫᑧᥦᏗ不

ϝǃW思按X引描 ᄫᑧ⫼䗨不

ಯǃW思按X引描 ᄫᑧ᭛ӊ䇈ᯢ不

Ѩǃᰒ⼎∝ᄫⱘ⿟ᑣ㓪ݭ不

݁ǃ೒㾷Ё᭛ᄫᑧϟ䕑⌕⿟不
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ϔǃܹ䮼ᇐ䇏不

 ೼ᰒ⼎఼Ϟᰒ⼎∝ᄫ੠ᰒ⼎㣅᭛ᄫ↡ⱘॳ⧚䛑ᰃ䳔㽕ᇍᑨⱘ⚍䰉Ǆ䲒ᯧ⿟ᑺ

ⳌᏂᕜ໻Ǆ 
㣅᭛ⱘऩ䆡䛑ᰃ⬅ 26 Ͼᄫ↡ᵘ៤њˈࡴϞ໻ᇣݭⱘऎ߿੠ϔѯᄫヺˈгϡ

䖛ᠡ 95ϾǄ؛བ㽕ᰒ⼎ 8*16 ㋴໻ᇣⱘᄫヺˈ↣ϔϾᄫヺ䳔㽕ڣ 16Ͼᄫ㡖ⱘᄫ

ᑧぎ䯈ˈ95 Ͼᄫヺेᰃ 95*16=570Ͼᄫ㡖Ǆेऴ⫼ 570 Ͼᄫ㡖ⱘ RAMǄᇍѢ

LPC1114ⱘ 8K ᄫ㡖 RAM ᴹ䇈ˈ᧧᧧᳝ԭњǄ 
ᰒ⼎Ё᭛ⱘ䆱ˈᖙ乏䳔㽕↣ϔϾᄫⱘᄫᑧˈ16*16 ㋴໻ᇣⱘЁ᭛ˈ↣ϔϾڣ

Ё᭛䛑㽕 32 Ͼᄫ㡖ǄGBK ᬊᔩњЁ᭛ϸϛ໮Ͼˈབᵰ㽕䛑㛑ℷᐌᰒ⼎ˈ䳔㽕

700໮ K ᄫ㡖ⱘぎ䯈Ǆ 
᠔ҹˈ៥Ӏ䗝ᢽњᡞ䖭ѯᄫᑧᬒ೼໪䚼ᄬ఼ټᔧЁˈ೼ᓔথᵓϞˈ៥Ӏ䗝ᢽ

њ 2M ⱘ FLASHᄬټ㢃⠛ W25X16خЎᄬټၦҟǄᬒϾ 700໮ K ⱘᄫᑧ䎇໳њˈ

བᵰԴᜓᛣˈৠᯊᬒϸ⾡ᄫԧⱘᄫᑧ䛑≵䯂乬Ǆ 
 GBK ᄫᑧᰃᔧҞՓ⫼᳔ᑓ⊯ⱘЁ᭛ᄫᑧˈ䞠䴶ࣙ৿᠔᳝ⱘㅔԧЁ᭛ˈ㐕ԧ

Ё᭛ˈЁ᮹䶽ᷛ⚍ヺোǄᰒ⼎ӏԩᄫ䛑≵᳝䯂乬Ǆ 
 
བ៥Ӏᛇ೼⎆᱊ᰒ⼎఼Ϟᰒ⼎ϔϾ؛  16*16 ㋴໻ᇣⱘ∝ᄫĀ⨲ā̍ڣ ᗢМࡲ

ਸ਼˛ܜⳟϔϟĀ⨲āᄫ೼⎆᱊ᰒ⼎఼Ϟ㹿ᬒ໻ⱘᬜᵰ˖ 

个

Ϟ䴶ⱘ䖭Ͼ⨲ेᰃ ㋴⚍ǄԴڣ㋴໻ᇣⱘᄫԧˈԴৃҹ᭄ϔϟϞ䴶ⱘڣ16*16

ৃҹⳟϔϟˈ೼Ϟ䴶Ā҂āⱘഄᮍ⫼Āߑ⚍ݭ᭄āݭ៤੠݊ᅗ⚍ϡৠⱘ买㡆ˈϡ

ህৃҹњ৫ʽᣝ✻䖭Ͼᗱᛇˈ៥Ӏህ䳔㽕䞛⫼ϔ⾡᳝ᬜⱘࡲ⊩њǄҢϞ䴶೒ڣⱘ

েϞ㾦ᓔྟᠿᦣˈ↣㸠᳝ 16Ͼ⚍ˈेৃҹ⫼ϸϾᄫ㡖ᴹ㸼⼎ Ā̍ᱫāⱘഄᮍ⫼ 0
㸼⼎ˈ҂ⱘഄᮍ⫼ 1㸼⼎ˈ䙷М㄀ϔ㸠ህৃҹݭ៤क݁䖯ࠊⱘ 00 20̍ ҹℸ㉏᥼ˈ

ৃҹᕫߎ㄀Ѡ㸠ˈ㄀ϝ㸠ⱘᄫ㡖ⷕˈབℸϔᴹˈϔϾ∝ᄫህ䳔㽕 32 Ͼᄫ㡖ᴹ㸼

⼎Ǆ᧲དњ∝ᄫⱘ䖭ѯⷕˈ೼⿟ᑣЁ㒭 TFT ᓔϾ 16*16 ໻ᇣⱘऎඳˈ✊ৢᓔྟ

ᠿᦣ䖭ѯᄫ㡖ˈ䘛ࠄ ࠄ㚠᱃㡆ˈ䘛ݭˈ0 ᅮНⱘ买㡆Ǆ∝ᄫᰒ⼎ህᰃབℸݭˈ1

њǄ 
䙷Мˈ៥Ӏϡৃ㛑㞾ᏅϔϾϔϾⱘᡞ∝ᄫ㓪ⷕǄ䖭ህ䳔㽕ϔϾ䕃ӊǄৃҹᡞ

᠔᳝ⱘ GBK ᄫक޴⾦ህব៤њᄫᑧⷕǄ 
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个

 䖭Ͼ䕃ӊৃҹᡞᭈϾ GBK ᄫᑧ೼क޴⾦䩳ⱘᯊ䯈প῵ᅠ↩Ǆপ῵ᅠњҹৢˈ

ৃҹ䗮䖛 ziku.exe䕃ӊব៤Ѡ䖯ࠊⷕˈ䖭ᯊ׭ˈህৃҹϟ䕑ࠄ W25X16њǄৢ䴶

᳝䆺㒚ⱘϟ䕑ᮍ⊩Ǆ 
 
W25X16ᰃϔϾ 2M ᄫ㡖ⱘ FLASH ᄬټ㢃⠛ˈഄഔ㣗ೈ˖0x000000~0x1FFFFF 

ϔ݅ 32Ͼ BLOCKˈ↣Ͼ BLOCK ໻ᇣ 64K 

ϔ݅ 512Ͼ SECTOR̍ ↣Ͼ SECTOR໻ᇣ 4K 

݇Ѣ W25X16ⱘ䆺㒚䌘᭭ˈ䇋ⳟ ration㗏䆥ⱘĀW25X16Ё᭛᠟ݠāǄ 

不

不

ѠǃᄫᑧᥦᏗ不

೼ MINI LPC1114 V1.6ᓔথᵓϞⱘ W25X16ᄬᬒⴔϔϾ ㋴ⱘᅟԧڣ16*16 GBK ᄫᑧˈ 

䖬᳝ϸᓴ Unicodeⷕ੠ GBK ⷕⱘѦⳌ䕀ᤶⱘ㸼Ǆ 

 

ᇍᑨⱘ BLOCK ऴ⫼㣗ೈ ᇍᑨݙᆍ 

BLOCK0~BLOCK11 0x000100—0x0BD100 GBK ᄫᑧ 

BLOCK12 0x0C0000—0x0CA34C uni2gbk䕀ᤶ㸼 

BLOCK13 0x0D0000—0x0DBD00 gbk2uni䕀ᤶ㸼 

BLOCK14~BLOCK31 ≵᳝ऴ⫼䖭䞠઺ ぎ˄े䛑Ў 0xFF˅  

不
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ϝǃᄫᑧ⫼䗨不

不

GBK ᄫᑧ˖⫼ᴹᰒ⼎∝ᄫˈৃҹ䇈ᰃ⦄೼᳔ܼⱘ∝ᄫᑧˈࣙᣀ㐕ԧᄫˈ৘⾡Ё᮹䶽ヺোǄ 

Uni2GBK 䖭̟ᓴ㸼ᰃ೼Ϟњ᭛ӊ㋏㒳ৢ 䇏̍প SDवЁⱘ᭛ӊৡ⫼ⱘǄϡϞ᭛ӊ㋏㒳⫼ϡⴔǄ 

GBK2Uni̟ 䖭ᓴ㸼ᰃ೼Ϟњ᭛ӊ㋏㒳ৢ ೼̍ SDवϞݭЁ᭛᭛ӊৡ៪㗙ᰃ೼䇏পҹЁ᭛ੑৡ

ⱘ᭛ӊݙᆍᯊ⫼ⱘǄϡϞ᭛ӊ㋏㒳⫼ϡⴔǄ 

不

ಯǃ৘㉏᭛ӊ䇈ᯢ不

不

� stziku16.bin੠ htziku16.bin   䖭ϾᰃᏆ㒣خདⱘᅟԧ ㋴໻ᇣڣ16 GBK ᄫᑧ੠咥ԧ 16

㋴໻ᇣڣ GBK ᄫᑧˈᰃ⫼ℸ᭛ӊ།䞠ⱘ ziku.exe੠ gbk_ziku.txt᭛ӊ੠ Mold.exeࠊ԰

ⱘǄ䖭ϸϾ exe⿟ᑣ䛑ᰃ ourdevⱘ䰓㥿ࠊ԰ⱘǄ 

 

� gbk2uni.sys  䖭ϾᰃᏆ㒣خདⱘ GBK 䕀 Unicode ⱘ㸼ˈᰃ⫼ gbk_ziku.txt ᭛ӊ੠

WINHEX 䕃ӊࠊ԰ⱘǄॳ⧚˖⫼ WINHEX 䕃ӊᡞᇍᑨⱘ∝ᄫ䕀ᤶ៤ UnicodeⷕֱᄬǄ 

 

 

� uni2gbk.sys  䖭ϾᰃᏆ㒣خདⱘ unicode䕀 GBK ⱘ㸼ˈᅲ䰙Ϟᅗህᰃ unicode_ziku.txt

᭛ӊˈԴৃҹᡞ䖭Ͼ᭛ӊⱘৢ㓔 sysᬍЎ txtˈ✊ৢᠧᓔⳟⳟǄ䖭ᓴ㸼ⱘॳ⧚ᰃᡞ GBK

∝ᄫᣝ✻ unicodeⷕⱘ乎ᑣᥦᬒǄ䖭ᓴ㸼ⱘ㔎⚍ᰃা᳝∝ᄫˈ≵᳝ӏԩヺোǄ᠔ҹ೼᭛

ӊ㋏㒳ϟᰒ⼎ SDवЁⱘᏺĀ䴲㣅᭛ヺোāЁ᭛᭛ӊৡᯊˈህ䳔㽕خⳌᑨⱘ໘⧚Ǆ៥Ꮖ

㒣೼⿟ᑣ䞠䴶ܹࡴњ switch 㒧ᵘˈԴৃҹӏᛣ⏏ࡴᛇ㽕ᬃᣕᰒ⼎ⱘ৘㉏ヺোˈԴা䳔

๲ࡴ case े ৃˈ᳝ᖙ㽕ⱘ䆱ˈेՓᡞ᠔᳝ⱘЁ᮹䶽ヺো⏏ࡴ䖯ᴹгৃҹǄབϟ೒᠔⼎ˈ

៥Ꮖ㒣ᡞᐌ⫼ⱘヺো⏏ࡴ䖯এњǄ个

个

个

� 用B确质Pro韩少阅鉴x言范性用少阅鉴x言用性范少阅鉴x ᭛ӊᰃ 稍P热张张张截 Ϟϟ䕑ⱘ⿟ᑣ ⫼̍ᴹᡞᄫᑧ

੠䕀ᤶⷕ㸼ϟ䕑ࠄ 蓝性挥蔽张搞 䞠䴶៪㗙ᰃऩ⣀᪺䰸ᇍᑨⱘऎඳǄ䖭ϝϾ᭛ӊᦤ

կ⑤⿟ᑣǄ݋ԧՓ⫼ᮍ⊩ৃҹ⫼ 确猛真稍 ᠧᓔ⑤⿟ᑣ᭛ӊৢˈ೼ 高a需n少都 ᭛ӊⱘ

᳔Ϟᮍⳟࠄ៪㗙ᰃⳟ 符真箭真个稍P热张张张截 ⫼᠋᠟ݠǄ个
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Ѩǃᰒ⼎∝ᄫⱘ⿟ᑣ㓪ݭ不

uint8 buf[32]; //⫼Ѣᄬᬒ 16*16⚍䰉∝ᄫ᭄᥂ˈϔϾ∝ᄫ 32Ͼᄫ㡖 

 

/**********************************************/ 

㛑˗Ңࡳ᭄ߑ */ W25X16Ёᦤপ⚍䰉ⷕ             */ 

/* ܹষখ᭄˖code:GBKⷕ㄀ϔϾᄫ㡖             */ 

/*           dz_data:ᄬᬒ⚍䰉ⷕⱘ᭄㒘         */ 

/**********************************************/ 

void Get_GBK_DZK(uint8 *code, uint8 *dz_data) 

{ 

 uint8 GBKH,GBKL;   // GBKⷕ催ԡϢԢԡ        

 uint32 offset;     // ⚍䰉أ⿏䞣 

 

 GBKH=*code; 

 GBKL=*(code+1);    // GBKL=*(code+1); 

 if(GBKH>0XFE||GBKH<0X81)return; 

 GBKH-=0x81; 

 GBKL-=0x40; 

 offset=((uint32)192*GBKH+GBKL)*32;//ᕫࠄᄫᑧЁⱘᄫ㡖أ⿏䞣  

 W25X16_Read(dz_data,offset+0x100,32);      

 return; 

} 

/**********************************************/ 

⼎㛑˖ᰒࡳ᭄ߑ */ 16*16⚍䰉Ё᭛                */ 

/* ܹষখ᭄˖x,y :䍋⚍തᷛ                 */ 

/*           *hz̟ ∝ᄫ                      */ 

/**********************************************/ 

void LCD_Show_hz(uint16 x,uint16 y,uint8 *hz) 

{ 

 uint8 i,j,temp; 

 uint8 dz_data[32]; 

 

 Get_GBK_DZK(hz, dz_data); 

 

 LCD_WR_REG_DATA(0x0020,x); //䆒㕂 X തᷛԡ㕂 

    LCD_WR_REG_DATA(0x0021,y); //䆒㕂 Y തᷛԡ㕂 

  /*ᓔ䕳ᰒᄬऎඳ*/ 

 LCD_XYRAM(x,y,x+15,y+15);  // 䆒㕂 GRAM തᷛ 

    LCD_WR_REG(0x0022);     //ᣛ৥ RAM ᆘᄬ఼ˈޚ໛ݭ᭄᥂ࠄ RAM 

 

  for(i=0;i<32;i++) 

 { 
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  temp=dz_data[i]; 

   for(j=0;j<8;j++) 

  { 

    if(temp&0x80)LCD_WR_DATA(POINT_COLOR); 

         else LCD_WR_DATA(BACK_COLOR);     

         temp<<=1;  

  } 

 } 

 

 /* ᘶ໡ᰒᄬᰒ⼎ऎඳ 240*320 */ 

 LCD_XYRAM(0x0000 ,0x0000 ,0x00EF ,0X013F); // ᘶ໡ GRAM ᭈሣᰒ⼎ 

  

 return; 

} 

 
 ↣ϔϾ∝ᄫ䛑ᇍᑨⴔϔϾଃϔⱘ GBK ⷕˈᇍᑨϸϾᄫ㡖Ǆ↨བ∝ᄫĀ⨲ā

ⱘ GBK ⷕᰃक݁䖯ࠊⱘ C8 F0̍ Դৃҹ䗮䖛 ASCII.exe䕃ӊᶹࠄˈབϟ᠔⼎˖ 

个

 Ϟ䴶ⱘߑ᭄ void Get_GBK_DZK(uint8 *code, uint8 *dz_data)⫼ᴹҢ W25X16Ёপ

ϔϾߎ 32ᄫ㡖ⱘ᭄᥂ 
⫼ݡ  void LCD_Show_hz(uint16 x,uint16 y,uint8 *hz)䖭Ͼߑ᭄ˈᡞ䇏ߎᴹⱘ 感性 Ͼᄫ

㡖᭄᥂ᰒ⼎ࠄ 至理至 ϞˈेЎϔϾ∝ᄫǄ个
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݁ǃ೒㾷Ё᭛ᄫᑧϟ䕑⌕⿟不

ķϟ䕑 GBK ᄫᑧ 
 
㄀ϔℹˈᠧᓔ FLASH Magic 

个

㄀Ѡℹ˖⚍ߏ Browseᣝ䪂ˈ䗝ᢽ㽕ϟ䕑ⱘ᭛ӊ 

个
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个

个
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㄀ϝℹ˖ᣝ䬂 KEY2Ǆ 

 个

个

བᵰߎ⦄Ϟ䴶Ꮊ䴶ⱘ೒⼎ˈҷ㸼 W25X16 Ё䖬≵᳝ᄫᑧˈབᵰߎ⦄ে䖍䖭Ͼˈ

ेҷ㸼 W25X16ЁᏆ㒣᳝ᄫᑧњǄℸᯊˈᣝ䬂 KEY1 ৃҹ᪺䰸ᄫᑧˈ᪺䰸ᯊ䯈

䳔㽕޴⾦䩳ˈᣝ䬂 KEY1ˈৢᓔྟ᪺䰸ˈৠᯊ LED1҂䍋ˈ᪺䰸ᅠ↩Пৢ L̍ED1
ᇚ♁Ǆ᪺䰸њҹৢˈݡᣝ䬂 KEY2 ेӮߎ⦄Ϟ䴶Ꮊ೒ⱘᬜᵰǄ 
 
㄀ಯℹ˖ᠧᓔІষ䇗䆩ࡽ᠟ˈ䆒㕂Іষ੠⊶⡍⥛ˈᡞ⊶⡍⥛ᬍ៤ 115200 

个

㄀Ѩℹ˖⚍ߏĀ䗝ᢽথ䗕᭛ӊā 
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个

ᡞϞ೒ᠧᇍ࣒ⱘഄᮍব៤Ā᠔᳝᭛ӊā 

个

 
ḍ᥂ϾҎ୰དˈ䗝ᢽᅟԧ GBK ᄫᑧ៪㗙咥ԧ GBK ᄫᑧˈऩߏĀᠧᓔāǄབϞ೒Ǆ 
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个

Āথ䗕᭛ӊā̍ߏ⚍ৢ✊ ㄝᕙ 1 䳊ߚ 5 ⾦䩳Ǆㄝᕙᳳ䯈ˈϡ㽕᪡԰ᓔথᵓϞⱘӏ

ԩᣝ䪂Ǆབϟ೒᠔⼎ˈℷ೼থ䗕Ǆ 

个

থ䗕ᅠҹৢˈӮ᳝ᦤ⼎˖个
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个

䖭ᯊݡˈ׭ᣝ䬂 KEY2˄गϛϡ㽕ᣝ៤ KEY1 ઺˅̍ ेӮߎ⦄ϔ㸠Ё᭛ᦤ⼎Ǆҷ

㸼ᄫᑧϟ䕑៤ࡳǄ 
 
ĸϟ䕑 Unicode2gbkᄫᑧ 
 ᠻ㸠䖛⿟໻ԧⳌৠǄ 
㄀ϔℹ˖䗝ᢽ HEX ᭛ӊࠄ LPC1114Ǆ 

个
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ϟ䕑ᯊˈ⊼ᛣ݇ܜ䯁Іষ䇗䆩ࡽ᠟ˈ 
㄀Ѡℹ˖ᣝ䬂 KEY2 

个

བϞ᠔⼎ˈབᵰ䇏ߎⱘ GBK ⷕϡᇍˈҷ㸼≵᳝䕀ᤶ㸼೼䞠䴶ˈབᵰℷ⹂ˈ

߭Ꮖ㒣ϟ䕑䖛䕀ᤶ㸼њǄ䖭ᯊˈᣝ䬂 KEY1 Ӯ᪺䰸䖭Ͼ䕀ᤶ㸼ᇍᑨⱘᄬټऎඳǄ

ϡӮ᪺䰸 GBK ᄫᑧᇍᑨⱘऎඳˈ䇋ᬒᖗʽ 
 
㄀ϝℹ˖䗝ᢽ㽕ϟ䕑ⱘ᭛ӊ 

个

ᣝ✻Ϟ䴶ϟ䕑 GBK ⱘℹ偸ˈ⚍ߏĀথ䗕᭛ӊā̍ 㒣䖛 2⾦䩳Ꮊেेৃϟ䕑៤ࡳǄ 
ϟ䕑ᅠҹৢˈݡᣝ䬂 KEY2ˈेৃᕫࠄℷ⹂ⱘ GBK ⷕˈབϟ᠔⼎˖ 

个



RationᏺԴ䖯ܹ ARM ⱘϪ⬠˖ᕕ᳡ Cortex-M0ڡLPC1114 

Cortex-M0䆎യ板 ration.5d6d.com   ㄀ 164 义   䌁фᓔথᵓ˖

http://ration.taobao.com  

Ĺϟ䕑 GBK2Unicode 
ᠻ㸠䖛⿟བϞˈ䖭䞠ህϡ䆆њǄ 
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㄀कбゴ㄀कбゴ㄀कбゴ㄀कбゴ不不不不W思按X引描W思按X引描W思按X引描W思按X引描 Ёᄬᬒ೒⠛ঞ݊ᰒ⼎Ёᄬᬒ೒⠛ঞ݊ᰒ⼎Ёᄬᬒ೒⠛ঞ݊ᰒ⼎Ёᄬᬒ೒⠛ঞ݊ᰒ⼎不不不不

ϔǃW思按X引描 Ёᄬᬒ೒⠛ⱘℹ偸不

Ѡǃᰒ⼎ W思按X引描 Ёᄬᬒⱘ೒⠛不
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ϔǃW思按X引描 Ёᄬᬒ೒⠛ⱘℹ偸 
ॳ⧚˖ܜ⫼㾷ⷕ䕃ӊ⫳៤Ѡ䖯ࠊ BIN ᭛ӊˈ߽ݡ⫼Іষϟ䕑ࠄ W25X16ЁǄ 
 
ℹ偸ϔ˖߽⫼䕃ӊ⫳៤೒⠛Ѡ䖯ࠊ BIN ᭛ӊ 
1. ঠߏ೒ᷛˈᠧᓔ䕃ӊǄ 

个

性少个⚍ߏĀᠧᓔā䗝ᢽ೒⠛个

个
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个

感少个⹂ᅮ䜡㕂ˈձ᥂ϟ೒䜡㕂个



RationᏺԴ䖯ܹ ARM ⱘϪ⬠˖ᕕ᳡ Cortex-M0ڡLPC1114 

Cortex-M0䆎യ板 ration.5d6d.com   ㄀ 168 义   䌁фᓔথᵓ˖

http://ration.taobao.com  

个

 Āֱᄬāߏ⚍ .4
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个

 
5. ֱᄬࠄԴ᠔ᣛᅮⱘ᭛ӊ།䞠䴶Ǆ 
 ԰དњǄࠊ᭄᥂ህࠊњ䖭ℹˈ೒⠛Ѡ䖯ࠄ
 
Ѡǃᰒ⼎ W思按X引描 Ёᄬᬒⱘ೒⠛不

ॳ⧚˖ձ᥂೒⠛ⱘ䭓੠ᆑˈᓔ TFT ᰒ⼎ݙᄬǄ✊ৢᕾ⦃Ң W25X16Ё䇏ߎ᭄᥂

าܹᰒᄬǄ 
 
⊼ᛣ˖W25X16Ёⱘᄫᑧऴњࠡञ䚼ߚǄ᠔ҹ೒⠛᭄᥂᳔དҢ 0x0F0000ᓔྟᄬ

ᬒǄ݇Ѣ W25X16Ёᄫᑧᄬᬒ㒧ᵘˈৃҹⳟܝⲬЁĀᄫᑧࠊ԰ܼ༫䌘᭭ā 
᭛ӊ།䞠䴶ⱘĀᓔথᵓ W25X16ᄫᑧᄬᬒ㒧ᵘ.pdfā᭛ӊǄ 

 
 㒭 W25X16 Ёݭ᭄᥂㽕⹂ֱᇍᑨऎඳЎぎˈབᵰПࠡᄬᬒ䖛᭄᥂ˈϔᅮ

㽕䆄ᕫ᪺䰸ҹৢˈᠡ㛑ᄬᬒᮄⱘ᭄᥂Ǆ 
 
 ⿟ᑣ䇋ⳟܝⲬ᭛ӊЁⱘĀ՟⿟⑤ҷⷕā㄀कбǄ 
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㄀Ѡकゴ㄀Ѡकゴ㄀Ѡकゴ㄀Ѡकゴ不不不不W思按X引描W思按X引描W思按X引描W思按X引描 ЁᄬᬒЁᄬᬒЁᄬᬒЁᄬᬒ A脚灭看看A脚灭看看A脚灭看看A脚灭看看 ᄫᑧঞ݊ᰒ⼎ᄫᑧঞ݊ᰒ⼎ᄫᑧঞ݊ᰒ⼎ᄫᑧঞ݊ᰒ⼎不不不不

䖭䞠᠔䇈ⱘ ASCII ᄫᑧᰃᣛ ASCII ⷕԡѢ 0x20~0x7Eⱘ 95Ͼ㣅᭛໻ᇣݭᄫ

↡੠ヺোǄ 
ϔ㠀ᚙމϟˈ៥Ӏাᰃᡞ䖭ѯ ASCII ⷕ⫳៤ 16 䖯ࠊⱘᄫᑧ᭛ӊৢˈᬒ೼ϔ

Ͼ᭄㒘Ёᰒ⼎ བ̍ᵰ㽕ᰒ⼎ 8*16໻ᇣⱘᄫ↡៪ヺোⱘ䆱 䳔̍㽕 16*95=1520Ͼᄫ

㡖Ǆे䳔㽕ऴ⫼໻㑺 1.5K ⱘݙᄬぎ䯈Ǆབᵰ㽕ᰒ⼎᳈໻ⱘᄫ↡੠ヺোˈऴ⫼ⱘ

 ᄬぎ䯈ህ᳈໻њǄݙ
᳝ѯᯊ׭ˈ៥Ӏ䳔㽕㡖ⳕݙᄬぎ䯈߿خⱘџᚙⱘ䆱ˈህৃҹᡞ䖭Ͼ⚍䰉ᄫᑧ

᭛ӊᬒࠄ໪䚼ᄬ఼ټЁǄ೼៥ӀⱘᓔথᵓϞˈህৃҹᬒࠄ W25X16 Ёˈᰒ⼎ⱘ

䗳ᑺ੠ᬒ೼ݙᄬЁⳌ↨ˈ߁Ҏⱘⴐ⴯ᰃḍᴀऎ߿ϡߎᴹⱘǄ 
㽕ᡞ䖭ѯ⚍䰉ᄫᑧᬒܹ W25X16̍ ህ䳔㽕⫳៤Ѡ䖯ࠊⱘᄫᑧ᭛ӊǄ᠔ҹ៥Ӏ

䳔㽕⫼ࠄϟ䴶䖭Ͼ䕃ӊǄ 

个

੠ϟ䴶䖭Ͼᄫᑧ᭛ӊ个

个

ℹ偸བϟ˖ 
ϔǃᠧᓔ䕃ӊ 
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Ѡǃ⚍ߏϟ೒Ё㹿ἁ೚೜䍋ᴹⱘ೒ᷛ 
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ϝǃᔍߎにষৢˈᣝ✻བϟ䜡㕂 
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ಯǃ⚍ߏϟ೒Ё㹿ἁ೚೜䍋ᴹⱘ೒ᷛ 

 

Ѩǃ䗝ᢽ ASCII ⷕ᭛ӊৢᠧᓔˈབϟ೒᠔⼎ 
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݁ǃ⚍ߏϟ೒Ё㹿ἁ೚೜䍋ᴹⱘ೒ᷛ 

 

ϗǃ䗝ᢽԴ㽕ֱᄬⱘഄ⚍ৢֱᄬˈࠄ䖭䞠ህ⫳៤њ ASCII ᄫᑧⱘѠ䖯ࠊ⚍䰉᭛

ӊǄ 
 
⊼ᛣ˖ 
 ϟ೒Ё㹿ἁ೚೜䍋ᴹⱘⱘ೒ᷛৃҹ䗝ᢽԴ᠔ᛇ㽕ⱘপ῵ᮍᓣߏ⚍

 
 
ϟ䕑䖭ϾѠ䖯ࠊ᭛ӊⱘᮍ⊩੠ϟ䕑݊ᅗᄫᑧⱘᮍ⊩ϔḋˈ䇋খ✻Ⳍ݇䇈ᯢǄ 
 
 
ᰒ⼎⿟ᑣⱘ㓪ݭॳ⧚੠ᰒ⼎ GBK ∝ᄫⱘᰒ⼎ॳ⧚ϔḋǄ䆺㾕⑤⿟ᑣʽ 
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㄀Ѡकϔゴ㄀Ѡकϔゴ㄀Ѡकϔゴ㄀Ѡकϔゴ不不不不㓐ড়ᅲ偠㓐ড়ᅲ偠㓐ড়ᅲ偠㓐ড়ᅲ偠------------⫼᠟ᣕᮍᓣᅲ⦄⫼᠟ᣕᮍᓣᅲ⦄⫼᠟ᣕᮍᓣᅲ⦄⫼᠟ᣕᮍᓣᅲ⦄不不不不
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Փ⫼䇈ᯢՓ⫼䇈ᯢՓ⫼䇈ᯢՓ⫼䇈ᯢ˖̟̟̟ 
 ೼䖭Ͼ՟⿟Ёˈ⬅Ѣݙᆍ↨䕗໮ˈ᠔ҹᡞ㣅᭛ᄫ↡੠ヺোϔ݅ 95 Ͼᬒࠄњ

W25X16Ёˈ䖭ḋৃҹ㡖ⳕ 1.5Kⱘݙᄬぎ䯈Ǆ˄ ᮍ⊩খⳟ㄀Ѡकゴ˅ 
 ᴀ՟⿟䳔㽕ᦦܹ SD वˈ೼ SD वϞᬒ㕂བϟ޴Ͼ᭛ӊ།ˈ೼ܝⲬЁⱘĀĀĀĀ᭛᭛᭛᭛

ӊ㋏㒳ᅲ偠ӊ㋏㒳ᅲ偠ӊ㋏㒳ᅲ偠ӊ㋏㒳ᅲ偠 SD व᭛ӊव᭛ӊव᭛ӊव᭛ӊāāāā᭛ӊ།䞠䴶ৃҹᡒࠄǄ 

 
ᡞҹϞಯϾ᭛ӊᬒܹ SD वЁˈᦦܹᓔথᵓⱘ SD वᦦῑˈϟ䕑՟⿟ 21 ⱘ

HEX ᭛ӊࠄ LPC1114̍ ेৃǄ 
 ऩߏϔϟሣᐩϞⱘ೒ᷛˈӮᰒ⼎䗝Ёˈݡऩߏϔϟ䖯ܹǄབϟ೒ᰃऩߏĀⳟ

䮼⢫⢫ā೒ᷛҹৢⱘᬜᵰǄ 

 

 㛑Ǆࡳⱘ೒ᷛˈेৃ䖯ܹᇍᑨߏϔϟϞϔ⃵ऩߏ⃵ऩݡ
ऩߏϢϞ⃵ϡৠⱘ೒ᷛ Ӯ̍䗝Ё䖭⃵ऩߏⱘ೒ᷛ ৠ̍ᯊপ⍜Ϟ⃵ⱘ䗝Ё೒ᷛǄ 
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 䰸њ䰸њ䰸њ䰸њĀĀĀĀ⬉ᄤ೒к⬉ᄤ೒к⬉ᄤ೒к⬉ᄤ೒кāāāā੠੠੠੠ĀĀĀĀ᭄ⷕⳌḚ᭄ⷕⳌḚ᭄ⷕⳌḚ᭄ⷕⳌḚāāāā≵᳝ᯢᰒⱘ≵᳝ᯢᰒⱘ≵᳝ᯢᰒⱘ≵᳝ᯢᰒⱘĀĀĀĀ䗔ߎ䗔ߎ䗔ߎ䗔ߎāāāāᣝ䪂ᣝ䪂ᣝ䪂ᣝ䪂ˈ̍̍̍݊ᅗⱘ䛑᳝݊ᅗⱘ䛑᳝݊ᅗⱘ䛑᳝݊ᅗⱘ䛑᳝ǄǄǄǄ 
݇Ѣ݇Ѣ݇Ѣ݇ѢĀĀĀĀ⬉ᄤ೒к⬉ᄤ೒к⬉ᄤ೒к⬉ᄤ೒кāāāāࡳ㛑ࡳ㛑ࡳ㛑ࡳ㛑ⱘ䗔ߎⱘ䗔ߎⱘ䗔ߎⱘ䗔ߎ˖̟̟̟ᰒ⼎ⱘ⬏䴶੠ᬜᵰϢ㄀क݁ゴⱘϔḋˈՓ⫼

ᮍ⊩㾕㄀क݁ゴǄাᰃ໮њϔϾ䗔ࡳߎ㛑Ǆ䖭Ͼ䗔ࡳߎ㛑ࠄخњĀ⨲ā೒ᷛϞǄ

೼Ⳃᔩ⌣㾜῵ᓣϟˈ⚍ߏĀ⨲ā೒ᷛӮ䗔ߎĀ⬉ᄤ೒кā̍ ಲࠄЏ⬠䴶Ǆ೼ݙᆍ

⌣㾜῵ᓣϟˈ⚍ߏĀ⨲ā೒ᷛ᮴⫼ˈ᠔ҹ㽕ᛇ䗔ߎĀ⬉ᄤ೒кā̍ 䳔㽕ಲࠄ᭛ӊ

ৡⳂᔩ⌣㾜῵ᓣᠡৃҹǄ 
݇Ѣ݇Ѣ݇Ѣ݇ѢĀĀĀĀ᭄ⷕⳌḚ᭄ⷕⳌḚ᭄ⷕⳌḚ᭄ⷕⳌḚāāāāࡳ㛑ࡳ㛑ࡳ㛑ࡳ㛑ⱘ䗔ߎⱘ䗔ߎⱘ䗔ߎⱘ䗔ߎ˖̟̟̟䖭䞠ⱘ᭄ⷕⳌḚ੠㄀कϗゴⱘϡϔḋǄ೼㄀

कϗゴˈ㋏㒳㞾ࡼᕾ⦃⌣㾜ᰒ⼎ SDवЁĀpictureā᭛ӊ།ϟⱘ೒⠛Ǆ೼䖭䞠ˈ

ᰃ᠟ߛࡼᤶ೒⠛ˈৃҹᅲ⦄ĀϞϔᓴāĀϟϔᓴāⱘҎЎ᪡԰Ǆ䖯ܹĀ᭄ⷕⳌḚā

ሣᐩᎺ䖍ˈᰃĀϞϔߏ⚍ˈϔϾᦤ⼎ˈ㚠᱃Ў咥㡆ˈᛣ೼䇈ᯢ⦃ߎܜ㛑ৢˈ佪ࡳ

ᓴā̍ ሣᐩে䖍ˈᰃĀϟϔᓴā̍ߏ⚍  āǄߎሣᐩϟ䚼ˈᰃĀ䗔ߏ⚍
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