[bookmark: _GoBack]#include "..\Headers\f28004x_Device.h"
#include "epwm.h"
#define PWM_CLOSE_TZ {\
                       EALLOW;                      \
                       EPwm1Regs.TZFRC.bit.OST = 1;\
                       EPwm2Regs.TZFRC.bit.OST = 1;\
                       EPwm3Regs.TZFRC.bit.OST = 1;\
                       EPwm4Regs.TZFRC.bit.OST = 1;\
                       EPwm5Regs.TZFRC.bit.OST = 1;\
                       EPwm6Regs.TZFRC.bit.OST = 1;\
                       EPwm7Regs.TZFRC.bit.OST = 1;\
                       EPwm8Regs.TZFRC.bit.OST = 1;\
                       EDIS;                        \
                     }

void InitEPwm(void)
{
    volatile struct EPWM_REGS *ePWM[PWM_CH] = {&EPwm1Regs, &EPwm2Regs, &EPwm3Regs, &EPwm4Regs, &EPwm5Regs, &EPwm6Regs, &EPwm7Regs, &EPwm8Regs};
    InitEPwmGpio();                                 // 初始化EPWM的GPIO
    uint16_t i;

    EALLOW;
    CpuSysRegs.PCLKCR0.bit.TBCLKSYNC = 0;           // Disable TBCLK within the EPWM
    EDIS;

PWM_CLOSE_TZ;

    EALLOW;
    SyncSocRegs.SYNCSELECT.bit.EPWM1SYNCIN = 0;     //EXTSYNCIN1 selected
    SyncSocRegs.SYNCSELECT.bit.EPWM4SYNCIN = 5;     //EXTSYNCIN1 selected
    SyncSocRegs.SYNCSELECT.bit.SYNCOUT = 2;         //EPWM7SYNCOUT selected
    EDIS;

    //TZ集中配置  内部比较器TZ
    for(i=0; i<PWM_CH; i++)
    {
        EALLOW;
        //(*ePWM[i]).TZFRC.bit.OST = 1;
        (*ePWM[i]).DCTRIPSEL.bit.DCAHCOMPSEL = 0x0003;  //EPWM X-BAR过来接trip4输入  0011 即3  //DC_COMP1OUT;    // DCAH = Comparator 1 output PFCOVSD
        (*ePWM[i]).TZCTL.bit.TZA = TZ_FORCE_LO;         // TZ事件发生时A路输出低
        (*ePWM[i]).TZCTL.bit.TZB = TZ_FORCE_LO;         // TZ事件发生时B路输出低
        (*ePWM[i]).TZCLR.all = 0x0003;                  // clear all TZFLAG
        (*ePWM[i]).TZEINT.bit.OST = 0;                  // 禁用
        (*ePWM[i]).TZDCSEL.bit.DCAEVT1 = TZ_DCAH_HI;    //010 强制拉低？ 高于基准DCAEVT1 =DCAH LOW(will become active as Comparator output goes low)
        (*ePWM[i]).DCACTL.bit.EVT1SRCSEL = DC_EVT1;            //选择事件强制  DCAEVT1 = DCAEVT1 (not filtered)
        (*ePWM[i]).DCACTL.bit.EVT1FRCSYNCSEL = DC_EVT_ASYNC;   //选择异步  Take async path
        (*ePWM[i]).TZSEL.bit.DCAEVT1 = 1;               //使能 Enable DCAEVT1 as one-shot-tripsourcefor this ePWMmodule       
        EDIS;
    }

    //PWM的配置
    for(i=0; i<PWM_CH; i++)
    {
        // TB
        (*ePWM[i]).TBPRD = PWM_PRD_USE_MIN;              // Period = PWM_PRD_USE_MIN TBCLK counts
        (*ePWM[i]).TBCTR = 0x0000;
        (*ePWM[i]).TBCTL.bit.HSPCLKDIV = TB_DIV1;        // TBCLK = SYSCLK  $$$TBCLK = SYSCLK/(HSPCLKDIV * CLKDIV)$$$
        (*ePWM[i]).TBCTL.bit.CLKDIV = TB_DIV1;
        (*ePWM[i]).TBCTL.bit.CTRMODE = TB_COUNT_UP;      // 00:up  01:down  10:up_down mode  11:Freeze counter operation
        (*ePWM[i]).TBCTL.bit.PRDLD = TB_SHADOW;          // 0:Shadow mode     1:Immediate mode
        (*ePWM[i]).TBCTL2.bit.PRDLDSYNC = 1;             // PRD加载包括同步时钟触发

        //CC
        (*ePWM[i]).CMPA.bit.CMPA = PWM_CMPA_USE;         // Set 50% fixed duty for EPWM1A
        (*ePWM[i]).CMPB.bit.CMPB = 0;
        //EPwm1Regs.CMPA.bit.CMPAHR = 1 << 8;            // initialize HRPWM extension
        (*ePWM[i]).CMPCTL.bit.SHDWAMODE = CC_SHADOW;     // 0:Shadow mode     1:Immediate mode
        (*ePWM[i]).CMPCTL.bit.SHDWBMODE = CC_SHADOW;
        (*ePWM[i]).CMPCTL.bit.LOADAMODE = CC_CTR_ZERO;   // 00:Load on CTR = Zero         01:Load on CTR = PRD
        (*ePWM[i]).CMPCTL.bit.LOADBMODE = CC_CTR_ZERO;   // 10:CTR = Zero or CTR = PRD    11:Freeze (no loads possible)
        (*ePWM[i]).CMPCTL.bit.LOADASYNC = 1;             // CMPA加载包括同步时钟触发
        (*ePWM[i]).CMPCTL.bit.LOADBSYNC = 1;             // CMPB加载包括同步时钟触发

        //AQ
        (*ePWM[i]).AQCTLA.bit.ZRO = AQ_SET;              // set actions for EPWM1A
        (*ePWM[i]).AQCTLA.bit.CAU = AQ_CLEAR;            // 00: Do nothing   01: Clear   10: Set   11: Toggle

        //DB
        (*ePWM[i]).DBCTL.bit.IN_MODE = DBA_RED_DBB_FED;
        (*ePWM[i]).DBCTL.bit.DEDB_MODE = 1;
        (*ePWM[i]).DBCTL.bit.POLSEL = DB_ACTV_HI;
        (*ePWM[i]).DBCTL.bit.OUT_MODE = DBB_ENABLE;
        (*ePWM[i]).DBCTL.bit.OUTSWAP = 3;
        (*ePWM[i]).DBCTL.bit.SHDWDBFEDMODE = 1;
        (*ePWM[i]).DBCTL.bit.SHDWDBREDMODE = 1;
        (*ePWM[i]).DBFED.bit.DBFED = PWM_DBFED_USE;
        (*ePWM[i]).DBRED.bit.DBRED = PWM_DBRED_USE;
    }

    EPwm1Regs.TBPHS.bit.TBPHS = 784;
    EPwm1Regs.TBCTL.bit.PHSEN = TB_ENABLE;
    EPwm1Regs.TBCTL.bit.SYNCOSEL =TB_CTR_CMPB;

    EPwm2Regs.TBPHS.bit.TBPHS = 0;
    EPwm2Regs.TBCTL.bit.PHSEN = TB_ENABLE;
    EPwm2Regs.TBCTL.bit.SYNCOSEL =TB_CTR_ZERO;

    EPwm3Regs.TBPHS.bit.TBPHS = 499;
    EPwm3Regs.TBCTL.bit.PHSEN = TB_ENABLE;
    EPwm3Regs.TBCTL.bit.SYNCOSEL =TB_CTR_ZERO;

    EPwm4Regs.TBPHS.bit.TBPHS = 284;
    EPwm4Regs.TBCTL.bit.PHSEN = TB_ENABLE;
    EPwm4Regs.TBCTL.bit.SYNCOSEL =TB_CTR_CMPB;

    EPwm5Regs.TBPHS.bit.TBPHS = 0;
    EPwm5Regs.TBCTL.bit.PHSEN = TB_ENABLE;
    EPwm5Regs.TBCTL.bit.SYNCOSEL =TB_CTR_ZERO;

    EPwm6Regs.TBPHS.bit.TBPHS = 499;
    EPwm6Regs.TBCTL.bit.PHSEN = TB_ENABLE;
    EPwm6Regs.TBCTL.bit.SYNCOSEL =TB_CTR_ZERO;

    EPwm7Regs.TBPHS.bit.TBPHS = 0;
    EPwm7Regs.TBCTL.bit.PHSEN = TB_DISABLE;//TB_ENABLE;
    EPwm7Regs.TBCTL.bit.SYNCOSEL =TB_CTR_ZERO;

    EPwm8Regs.TBPHS.bit.TBPHS = 499;
    EPwm8Regs.TBCTL.bit.PHSEN = TB_ENABLE;
    EPwm8Regs.TBCTL.bit.SYNCOSEL =TB_CTR_ZERO;

    EALLOW;
    CpuSysRegs.PCLKCR0.bit.TBCLKSYNC = 1;           // Start all the timers synced
    EDIS;

}
