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1 概述 

ᵜ᮷ӻ㓽Ҷ൘APT32S003ѝEPTᓄ⭘ 

2. 适用的硬件 

䈕ֻ〻֯⭘Ҿ APT32S003 ㌫ࡇᆖҐᶯ 

3. 应用方案代码说明 

3.1 EPT 配置 

 ⺜Ԧ䝽㖞˖ 

EPT ⁑ඇᱟањ໎ᕪර䙊⭘ᇊᰦಘˈާᴹ㠚ࣘ䟽䖭ᇴᆈಘˈᴹਟ㕆〻Ⲵ↫४᧗ࡦঅݳǄ᭟

ᤱᦅ㧧઼⌒ᖒਁ⭏ಘ⁑ᔿˈᴹ 7 њ TIMER 䗃ࠪ䙊䚃ˈ᭟ᤱ 4 䐟⤜・䗃ࠪᡆ㘵 3 㓴ӂ㺕䗃ࠪǄ 

᭟ᤱһԦ䇑ᮠ䀖ਁᵪࡦǄ 

䴰㾱⌘᜿ EPT ѝᖸཊᇴᆈಘᱟ⭡єњ⢙⨶ᇴᆈಘ㓴ᡀ˖⍫ࣘᇴᆈಘ˄Active˅઼ᖡᆀᇴᆈ

ಘ˄Shadow˅ˈᆳԜޡӛ਼ањ⢙⨶䇯䰞ൠ൰Ǆ⇿њᖡᆀᇴᆈಘਚᴹ൘⢩ᇊᶑԦ┑䏣ᰦˈ᡽

Պᴤᯠࡠ⍫ࣘᇴᆈಘѝǄᴤᯠᶑԦ൷ਟԕ⤜・䇮㖞Ǆ 

 PWM 䗃ࠪ㇑㝊˖ 

 

മ 3.1.1 䗃ࠪ㇑㝊 
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 䖟Ԧ䝽㖞˖ 

ਟ൘ apt32s003_initial.c ᮷Ԧѝ EPT0_CONFIG()䘋㹼ࡍ࿻ॆⲴ䝽㖞.˄EPT0 代表第一个 EPT

模块） 

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

//ETP0 Functions 

//EntryParameter:NONE 

//ReturnValue:NONE 

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

void EPT0_CONFIG(void) 

{ 

 //PWM
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_T2U_Event_Nochange,EPT_PWM_T2D_Event_Nochange);  

 EPT_PWMX_Output_Control(EPT_PWMD,EPT_CA_Selecte_CMPD,EPT_CB_Selecte_CMPD,EPT_PWM_ZRO_Event_OutHigh,EPT_PWM_PRD_Event_

Nochange,EPT_PWM_CAU_Event_OutLow,EPT_PWM_CAD_Event_OutLow, 

      

 EPT_PWM_CBU_Event_Nochange,EPT_PWM_CBD_Event_Nochange,EPT_PWM_T1U_Event_Nochange,EPT_PWM_T1D_Event_Nochange,EPT_PWM

_T2U_Event_Nochange,EPT_PWM_T2D_Event_Nochange);   

 EPT_PRDR_CMPA_CMPB_CMPC_CMPD_Config(4800,2400,1200,600,0);//PRDR=2400,CMPA=1200,CMPB=600,CMPC=2400,CMPD=0  

 EPT_DB_CLK_Config(0,24,24);//Fdbclk=Fhclk/(0+1)ˈDTR=24clkˈDTF=24clk 

 //PWMA ֌Ѫӂ㺕䗃ޕⓀ,CHX кॷ⋯ˈCHY л䱽⋯ 

EPT_DBCR_Config(EPT_CHA_Selecte,EPT_CHAINSEL_PWMA_RISE_FALL,EPT_CHA_OUTSEL_EnRise_EnFall,EPT_PB_OUT_Reverse,EPT_PAtoCHX

_PBtoCHY);   

 //PWMB ֌Ѫӂ㺕䗃ޕⓀ,CHX кॷ⋯ˈCHY л䱽⋯  

EPT_DBCR_Config(EPT_CHB_Selecte,EPT_CHBINSEL_PWMB_RISE_FALL,EPT_CHB_OUTSEL_EnRise_EnFall,EPT_PB_OUT_Reverse,EPT_PAtoCHX

_PBtoCHY);  

 //PWMC ֌Ѫӂ㺕䗃ޕⓀ,CHX кॷ⋯ˈCHY л䱽⋯ 

EPT_DBCR_Config(EPT_CHC_Selecte,EPT_CHCINSEL_PWMC_RISE_FALL,EPT_CHC_OUTSEL_EnRise_EnFall,EPT_PB_OUT_Reverse,EPT_PAtoCH

X_PBtoCHY); 

 //EPT_Int_Enable(EPT_CAP_LD0);             //CMPA load ѝᯝ 

 //EPT_Int_Enable(EPT_CAP_LD1);             //CMPB load ѝᯝ 

 //EPT_Int_Enable(EPT_CAP_LD2);             //CMPC load ѝᯝ 

 //EPT_Int_Enable(EPT_CAP_LD3);             //CMPD load ѝᯝ  

 //EPT_Int_Enable(EPT_CAU);                  //䙂໎䱦⇥ CNT=CMPA ֌Ѫѝᯝ 

 //EPT_Int_Enable(EPT_CAD);                  //䙂߿䱦⇥ CNT=CMPA ֌Ѫѝᯝ 

 //EPT_Int_Enable(EPT_CBU);                 //䙂໎䱦⇥ CNT=CMPB ֌Ѫѝᯝ 

 //EPT_Int_Enable(EPT_CBD);                 //䙂߿䱦⇥ CNT=CMPB ֌Ѫѝᯝ 

 //EPT_Int_Enable(EPT_CCU);                 //䙂໎䱦⇥ CNT=CMPC ֌Ѫѝᯝ 

 //EPT_Int_Enable(EPT_CCD);                 //䙂߿䱦⇥ CNT=CMPC ֌Ѫѝᯝ 

 //EPT_Int_Enable(EPT_CDU);                 //䙂໎䱦⇥ CNT=CMPD ֌Ѫѝᯝ 

 //EPT_Int_Enable(EPT_CDD);                 //䙂߿䱦⇥ CNT=CMPD ֌Ѫѝᯝ 

 //EPT_Int_Enable(EPT_PEND);                //ઘᵏ㔃ᶏѝᯝ֌Ѫѝᯝ 

 //EPT_Vector_Int_Enable(); 

 EPT_Start(); 

 //ᦅ᥹ 

 /*EPT_Software_Prg(); 

 EPT_Capture_Config(EPT_Selecte_PCLK,EPT_CNTMD_increase,EPT_CAPMD_Continue,EPT_CAP_EN,EPT_LDARST_EN,EPT_LDBRST_DIS,EPT_LD

CRST_DIS,EPT_LDDRST_DIS,1,0);//TCLK=pclk/(1+0),CMPAload CMPBload 

 EPT_SYNCR_Config(EPT_Triggle_Continue,EPT_SYNCUSR0_REARMTrig_DIS,EPT_TRGSRC0_ExtSync_SYNCUSR0,EPT_TRGSRC1_ExtSync_SYNC

USR4,0x04);//֯㜭 SYNCUSR2 ,䘎㔝䀖ਁ 

 EPT_PRDR_CMPA_CMPB_CMPC_CMPD_Config(0XFFFF,0,0,0,0); 

 EPT_Int_Enable(EPT_CAP_LD0);              //CMPA 䖭ޕѝᯝ 

 EPT_Int_Enable(EPT_CAP_LD1);              //CMPB 䖭ޕѝᯝ 

 EPT_Vector_Int_Enable(); 

 EPT_Start();*/ 

} 
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 代码说明： 

EPT_Software_Prg();   ----⭘Ҿ䖟Ԧ༽ս᧗ࡦ  

EPT_IO_SET();    ----⭘Ҿ䝽㖞 GPIO ֌Ѫ PWM ࣏㜭 

EPT_PWM_Config();  ----⭘Ҿ䝽㖞 PWM ⁑ᔿ৺ᰦ䫏 

EPT_PWMX_Output_Control(); ----⭘Ҿ PWM 䗃ࠪ䝽㖞 

EPT_PRDR_CMPA_CMPB_CMPC_CMPD_Config(); ----⭘Ҿઘᵏ䇮㖞 

EPT_DB_CLK_Config();  ----⭘Ҿ䝽㖞↫४ᰦ䫏࠶仁 

EPT_DBCR_Config();  ----⭘Ҿ䘹ᤙ↫४䙊䚃৺֯㜭 

EPT_Int_Enable();   ----用于配置中断使能 

EPT_Vector_Int_Enable(); ----用于启动中断 

EPT_Start();    ----⭘Ҿ੟ࣘ EPT ⁑ඇ 

EPT_Capture_Config();  ----用于配置捕获 

EPT_SYNCR_Config();  ----用于配置同步控制 

 

3.2 PWM ӂ㺕䗃ࠪ 

㌫㔏ᰦ䫏䘹ᤙ޵䜘 48Mhzˈ䗃ࠪઘᵏѪ 100usˈঐオ∄Ѫ 50us,↫४Ѫ 0.5usǄ 

PA0.10->CHAX ઘᵏ:CLKS*4800=100us,ঐオ∄:CLKS*2400=50us  

PB0.3->CHAY  

PB0.2->CHBX ઘᵏ:CLKS*4800=100us,ঐオ∄:CLKS*1200=25us  

PA0.8->CHBY  

PB0.0->CHCX ઘᵏ:CLKS*4800=100us,ঐオ∄:CLKS*600=12.5us  

PA0.4->CHCY  
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/*************************************************************/ 

//ETP0 Functions 

//EntryParameter:NONE 

//ReturnValue:NONE 

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

void EPT0_CONFIG(void) 

{ 

 //PWM 

 EPT_Software_Prg();   

 EPT_IO_SET(EPT_IO_CHAX,IO_NUM_PA10);  //䇮㖞 GPIO   㜭࣏

 EPT_IO_SET(EPT_IO_CHAY,IO_NUM_PB03); 
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 䇑㇇↫४ᔦᰦ˖ 

Fdbclk=Fhclk/(0+1)，DTR=24clk，DTF=24clk 

Fdbclk = (1/48Mhz) /1  

上升沿延时 TRED = DTR x TDBCLK  = (1/48Mhz)*24 = 0.5us 

下降沿延时数值 TRED = DTF x TDBCLK = (1/48Mhz)*24 = 0.5us 

3.3 输入捕获 

䇮㖞 PA0.0 Ⲵл䱽⋯ཆ䜘ѝᯝһԦˈ䙊䗷 ET 䀖ਁ TIMER Ⲵᦅ㧧᫽֌ˈR_CMPA_BUF ᆈ

ۘվ⭥ᒣ䇑ᮠ٬ˈR_CMPB_BUF ᆈۘઘᵏ䇑ᮠ٬  

 㕆〻㾱⛩˖ 

1. 䝽㖞 GPIO Ⲵཆ䜘䀖ਁ 

2. 䇮㖞 ETCB 䀖ਁ 

3. 䝽㖞 EPT ᦅ㧧⁑ᔿ 

4. 䝽㖞 EPT ѝᯝ 

5. 䝽㖞 SYSCON ѝⲴһԦ䀖ਁ䘹ᤙ 

 

void GPIO_CONFIG(void) 

{ 

//EXI0_INT= EXI0/EXI16,EXI1_INT= EXI1/EXI17, EXI2_INT=EXI2~EXI3/EXI18/EXI19, EXI3_INT=EXI4~EXI9, EXI4_INT=EXI10~EXI15     

 GPIO_IntGroup_Set(PA0,0,Selete_EXI_PIN0);    //EXI0 set PA.0 

 GPIOA0_EXI_Init(EXI0);                                          //PA0.0 as input 

 EXTI_trigger_CMD(ENABLE,EXI_PIN0,_EXIFT);                   //ENABLE falling edge 

 //EXTI_trigger_CMD(ENABLE,EXI_PIN0,_EXIRT);                    //ENABLE rising edge 

    EXTI_interrupt_CMD(ENABLE,EXI_PIN0);                     //enable EXI 

    GPIO_EXTI_interrupt(GPIOA0,0b0000000000000001);       //enable GPIOA00 as EXI 

} 

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

//ETP0 Functions 

//EntryParameter:NONE 

//ReturnValue:NONE 

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

void EPT0_CONFIG(void) 
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{ 

 //ᦅ᥹ 

 EPT_Software_Prg(); 
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    SYSCON_IWDCNT_Reload();                                                    //reload WDT 

 //IWDT_Int_Enable(); 

//------------  WWDT FUNTION  --------------------------------/ 

 WWDT_CNT_Load(0xFF); 

 WWDT_CONFIG(PCLK_4096_DIV0,0xFF,WWDT_DBGDIS); 

 WWDT_Int_Config(ENABLE); 

 //WWDT_CMD(ENABLE); 

//------------  CLO  --------------------------------/  

 //SYSCON_CLO_CONFIG(CLO_PA02); 

 //SYSCON->OPT1=(SYSCON->OPT1&0XFFFF8000)|(0X01<<12)|(0X04<<8)|(0x00<<4); 

//------------  LVD FUNTION  --------------------------------/ ǃ 

 //LVD LVR Enable/Disable 

 SYSCON_LVD_Config(DISABLE_LVDEN,INTDET_LVL_3_3V,RSTDET_LVL_1_9V,DISABLE_LVD_INT,INTDET_POL_fall);   

 //LVD_Int_Enable(); 

//------------ EVTRG function --------------------------------/   

 SYSCON->EVTRG=0X00|0x01<<20;       //䘹ᤙ EXI0 һԦ֌Ѫᖃࡽ䀖ਁ䙊䚃һԦ SYSCON_trgsrc0 

 SYSCON->EVPS=0X00; 

 //SYSCON->IMER =EM_EVTRG0_ST; 

//------------  SYSCON Vector  --------------------------------/   

 //SYSCON_Int_Enable();            //SYSCON VECTOR 

 //SYSCON_WakeUp_Enable();            //Enable WDT wakeup INT 

} 

 

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

//EPT0 Interrupt 

//EntryParameter:NONE 

//ReturnValue:NONE 

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

void EPT0IntHandler(void)  

{ 

    // ISR content ... 

 if((EPT0->MISR&EPT_TRGEV0_INT)==EPT_TRGEV0_INT) 

 { 

  EPT0->ICR=EPT_TRGEV0_INT; 

 } 

 else if((EPT0->MISR&EPT_TRGEV1_INT)==EPT_TRGEV1_INT) 

 { 

  EPT0->ICR=EPT_TRGEV1_INT; 

 } 

 else if((EPT0->MISR&EPT_TRGEV2_INT)==EPT_TRGEV2_INT) 

 { 

  EPT0->ICR=EPT_TRGEV2_INT; 

 } 

 else if((EPT0->MISR&EPT_TRGEV3_INT)==EPT_TRGEV3_INT) 
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 { 

  EPT0->ICR=EPT_TRGEV3_INT; 

 }  

 else if((EPT0->MISR&EPT_CAP_LD0)==EPT_CAP_LD0) 

 { 

  EPT0->ICR=EPT_CAP_LD0; 

  EXTI_trigger_CMD(DISABLE,EXI_PIN0,_EXIRT); 

  EXTI_trigger_CMD(ENABLE,EXI_PIN0,_EXIFT); 

  R_CMPA_BUF=EPT0->CMPA;                      //վ⭥ᒣ 

 } 

 else if((EPT0->MISR&EPT_CAP_LD1)==EPT_CAP_LD1) 

 { 

  EPT0->ICR=EPT_CAP_LD1; 

  EXTI_trigger_CMD(ENABLE,EXI_PIN0,_EXIRT); 

  EXTI_trigger_CMD(DISABLE,EXI_PIN0,_EXIFT); 

  R_CMPB_BUF=EPT0->CMPB;                       //ઘᵏ䇑ᮠ٬ 

 } 

} 

 

 ԓ⸱䈤᰾˖ 

EPT_Software_Prg(); ----⭘Ҿ䖟Ԧ༽սᇴᆈಘ 

EPT_Capture_Config();  ----⭘Ҿ䝽㖞ᦅ㧧 

EPT_SYNCR_Config();  ----⭘Ҿ䝽㖞䀖ਁ⁑ᔿ 

EPT_PRDR_CMPA_CMPB_CMPC_CMPD_Config();----⭘Ҿ䝽㖞ઘᵏ٬ 

EPT_Int_Enable();    ----⭘Ҿ֯㜭ѝᯝ 

EPT_Vector_Int_Enable();  ----⭘Ҿᔰ੟ EPT ѝᯝ 

EPT_Start();     ----⭘Ҿ੟ࣘ EPT 

 ࠭ᮠ৲ᮠ䈤᰾˖ 

 

EPT_Capture_Config(EPT_Selecte_PCLK,EPT_CNTMD_increase,EPT_CAPMD_Continue, 

 

EPT_CAP_EN,EPT_LDARST_EN,EPT_LDBRST_DIS,EPT_LDCRST_DIS,EPT_LDDRST_DIS,1,0) 

ᰦ䫏Ⓚ 䇑ᮠ⁑ᔿ ᦅ᥹䇮㖞

㓴 

ᦅ㧧䖭֯ޕ㜭 CMPA/B/C/D 䇑ᮠ⣦ᘱ䟽㖞 ᰦ䫏࠶仁 䇑ᮠઘᵏ䇮㖞 

ᰦ䫏Ⓚ 
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EPT_SYNCR_Config(EPT_Triggle_Continue,EPT_SYNCUSR0_REARMTrig_DIS, 

 

EPT_TRGSRC0_ExtSync_SYNCUSR0,EPT_TRGSRC1_ExtSync_SYNCUSR4,0x04); 

 

 

ET_CH0_SRCSEL(ET_SRC0,ENABLE,ET_EXI_SYNC0); 

 

ET_CH0_CONTROL(ENABLE,TRG_HW,ET_EPT0_TRGSRC2);     

 PA0 ਓ䗃ޕ⌒ᖒ˖ 

 

മ 3.3.1 PA0 䀖ਁ⌒ᖒ 

 䇑ᮠಘঅઘᵏᰦ䰤˖ 

T(վ⭥ᒣ) = (0x9a91-0x5834 )*(1/48Mhz) = 339us 

 

മ 3.3.2 CDK ѝঅ⅑䀖ਁ 

 

䀖ਁ⁑ᔿ ⾱→⺜Ԧ㠚ࣘ䟽㻵 

䗃ޕ䀖ਁ䙊䚃䇮㖞 䗃ޕ䀖ਁ䙊䚃䇮

㖞 

 

ཆ䜘਼↕䀖ਁ֯㜭 

䀖ਁⓀһԦ 䀖ਁⓀ ֯㜭 

֯㜭 ⺜Ԧ䀖ਁ 䀖ਁⴞḷһԦ 
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3.4 四路独立 PWM  

㌫㔏ᰦ䫏䘹ᤙ޵䜘 48Mhzˈ䗃ࠪઘᵏѪ 100us,ঐオ∄н਼Ǆ 

 ETP 䗃ࠪᕅ㝊䘹ᤙ： 

PA0.10->CHAX / PB0.2->CHBX / PB0.3->CHCX / PA0.8->CHD  

 

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

//ETP0 Functions 

//EntryParameter:NONE 

//ReturnValue:NONE 

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

void EPT0_CONFIG(void) 

{      

EPT_Software_Prg();  

EPT_IO_SET(EPT_IO_CHAX,IO_NUM_PA10);  

EPT_IO_SET(EPT_IO_CHBX,IO_NUM_PB02);  

    EPT_IO_SET(EPT_IO_CHCX,IO_NUM_PB03);  

EPT_IO_SET(EPT_IO_CHD,IO_NUM_PA08);  

//PCLK ֌Ѫ TCLK ᰦ䫏ˈ䙂໎⁑ᔿˈ䘎㔝⁑ᔿˈTCLK=PCLK/(0+1)    

EPT_PWM_Config(EPT_Selecte_PCLK,EPT_CNTMD_increase,EPT_OPM_Continue,0);     

 

EPT_PWMX_Output_Control(EPT_PWMA,EPT_CA_Selecte_CMPA,EPT_CB_Selecte_CMPA,EPT_PWM_ZRO_Event_OutHigh,EPT_PWM_PRD_Event_Nochang

e,EPT_PWM_CAU_Event_OutLow,EPT_PWM_CAD_Event_OutLow,EPT_PWM_CBU_Event_Nochange,EPT_PWM_CBD_Event_Nochange,EPT_PWM_T1U_Ev

ent_Nochange,EPT_PWM_T1D_Event_Nochange,EPT_PWM_T2U_Event_Nochange,EPT_PWM_T2D_Event_Nochange);  

 

EPT_PWMX_Output_Control(EPT_PWMB,EPT_CA_Selecte_CMPB,EPT_CB_Selecte_CMPB,EPT_PWM_ZRO_Event_OutHigh,EPT_PWM_PRD_Event_Nochan

ge,EPT_PWM_CAU_Event_OutLow,EPT_PWM_CAD_Event_OutLow,EPT_PWM_CBU_Event_Nochange,EPT_PWM_CBD_Event_Nochange,EPT_PWM_T1

U_Event_Nochange, EPT_PWM_T1D_Event_Nochange,EPT_PWM_T2U_Event_Nochange,EPT_PWM_T2D_Event_Nochange);  

 

EPT_PWMX_Output_Control(EPT_PWMC,EPT_CA_Selecte_CMPC,EPT_CB_Selecte_CMPC,EPT_PWM_ZRO_Event_OutHigh,EPT_PWM_PRD_Event_Nochan

ge,EPT_PWM_CAU_Event_OutLow,EPT_PWM_CAD_Event_OutLow,EPT_PWM_CBU_Event_Nochange,EPT_PWM_CBD_Event_Nochange,EPT_PWM_T1

U_Event_Nochange,EPT_PWM_T1D_Event_Nochange,EPT_PWM_T2U_Event_Nochange,EPT_PWM_T2D_Event_Nochange);  

       

EPT_PWMX_Output_Control(EPT_PWMD,EPT_CA_Selecte_CMPD,EPT_CB_Selecte_CMPD,EPT_PWM_ZRO_Event_OutHigh,EPT_PWM_PRD_Event_Nochan

ge,EPT_PWM_CAU_Event_OutLow,EPT_PWM_CAD_Event_OutLow,EPT_PWM_CBU_Event_Nochange,EPT_PWM_CBD_Event_Nochange, 

 EPT_PWM_T1U_Event_Nochange,EPT_PWM_T1D_Event_Nochange,EPT_PWM_T2U_Event_Nochange,EPT_PWM_T2D_Event_Nochange);  

 

//PRDR=4800,CMPA=2400,CMPB=1200,CMPC=600,CMPD=300   

 EPT_PRDR_CMPA_CMPB_CMPC_CMPD_Config(4800,2400,1200,600,300);   

 

EPT_DBCR_Config(EPT_CHA_Selecte,EPT_CHAINSEL_PWMA_RISE_FALL,EPT_CHA_OUTSEL_PWMA_PWMB_Bypass,EPT_PA_PB_OUT_Direct,EPT_PAto
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CHX_PBtoCHY)                                                     ;//PWMA 䗃֌Ѫ CHAX 䗃ࠪⓀ  
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