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

* @brief  WIALTimerOEM ZFHWT, L1 OKIKIHMZRME N 5E I o I,
* IS AT PwMAE 51 5 2 L — A spwM(E 5

* @param null

* @return null

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

void Init TimerO SPWM() {

// Enable the peripherals used by this example.
ROM SysCtlPeripheralEnable (SYSCTL PERIPH TIMERO) ;

// Enable processor interrupts.

ROM IntMasterEnable ();

// Configure the two 32-bit periodic timers.

ROM TimerConfigure (TIMERO BASE, TIMER CFG PERIODIC) ;
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// 8K HzWM
ROM_TimerLoadSet (TIMERO_BASE, TIMER_A,
ROM SysCtlClockGet () / SAMPLE FREQUENCY) ;

// Setup the interrupts for the timer timeouts.

ROM IntEnable (INT TIMEROA) ;

ROM_TimerIntEnable (TIMERO_BASE, TIMER_TIMA_TIMEOUT);
// Enable the timers.
ROM_TimerEnable (TIMERO_BASE, TIMER_A);

2 FIAEAL Timerl ERFAS, TS NG 5%

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

* Qbrief YIIEWTimer 1 EN 28 ) Timer IAFI Timer 1B, T ME M NG S HiHR

N,

* Timer 1A TAEFEF A,
* Timer 1B LAEE T R =

* @param null

* @return null

~k~k~k~k~k~k~k~k~k*~k*~k*~k********************~k************************/

void Init Timerl Frequency () {

// JBHTimer1 iR
ROM SysCtlPeripheralEnable (SYSCTL PERIPH TIMERI) ;

// JEHGPTO MIE A Mk FE
ROM SysCtlPeripheralEnable (SYSCTL PERIPH GPIOB) ;

// BLEGPIOMIAM HTimer 442
ROM GPIOPinConfigure (GPIO PB4 TI1CCPO) ;
ROM_GPIOPinTypeTimer (GPIO PORTB BASE, GPIO PIN 4);

// N B 98 bR
ROM_GPIOPadConfigSet (GPIO PORTB BASE, GPIO PIN 4, GPIO STRENGTH 2MA,
GPIO_PIN TYPE STD WPU) ;
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// BEEMHTimer4 T imer ABHEA T il A I HEsE =
ROM TimerConfigure (TIMER1 BASE,
TIMER CFG SPLIT PAIR | TIMER CFG A CAP TIME |
TIMER CFG B PERIODIC);

// T BEn
ROM TimerControlEvent (TIMER1 BASE, TIMER BOTH, TIMER EVENT NEG_EDGE) ;

// WEIHENEE NOx8FFF~0X8FFA
ROM TimerLoadSet (TIMER1 BASE, TIMER A, OxFFFF);
ROM TimerLoadSet (TIMER1 BASE, TIMER B, OxFFFF);

/ /Y e Ak PR R K DA o S fh A
TimerIntRegister (TIMER1 BASE, TIMER A, Int TimerlA Handler);
TimerIntRegister (TIMER1 BASE, TIMER B, Int TimerlB Handler);

[/ ARG R
ROM IntMasterEnable () ;

// BFEPe i R vE, TR A Capture M il , T EENA TR (E
ROM TimerIntEnable (TIMER1 BASE, TIMER CAPA EVENT |
TIMER TIMB TIMEOUT) ;

// NVICH SRV e i 4 A bR Iy
ROM IntEnable (INT TIMERIA | INT TIMERIB);

// IR

ROM TimerEnable (TIMER1 BASE, TIMER BOTH) ;

3. WIEGAL Timer2 SERS 2%, THEHI NS HE AL % -

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

* @brief  WIAWTimer2 @R 28+ HITimer2ad i, FFME NG5 R H 5 S K e 2
* Timer2A TAFAEAFRAR
* @param null

* @return null
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************************************************************/

// WIIE AR AL ER B

void Init Timer2 Phase() {

// JBFHTimer 4Bk
ROM SysCtlPeripheralEnable (SYSCTL PERIPH TIMER2);

// JEHGPIO MIEAN KM S
ROM SysCtlPeripheralEnable (SYSCTL PERIPH GPIOF) ;

// BCEGPIOMINEH Timer 44 #E45E
ROM _GPIOPinConfigure (GPIO_PF4 T2CCPO) ;

ROM GPIOPinTypeTimer (GPIO PORTF BASE, GPIO PIN 4);

// IR B 55 B
ROM_GPIOPadConfigSet (GPIO PORTF BASE, GPIO PIN 4, GPIO STRENGTH 2MA,
GPIO PIN TYPE STD WPU);

// BEMHTimer 4T ime r AREE A il & N A5 X
ROM TimerConfigure (TIMER2 BASE,
TIMER CFG SPLIT PAIR | TIMER CFG A CAP TIME);

// T B

ROM TimerControlEvent (TIMER2 BASE, TIMER A, TIMER EVENT NEG EDGE) ;

// WEITENEE N0~ 0x8FFF
ROM TimerLoadSet (TIMER2 BASE, TIMER A, OxFFFF);

/ /T R b A R K A i I i A

TimerIntRegister (TIMER2 BASE, TIMER A, Int Timer2A Handler);

/] RGETEIT

ROM IntMasterEnable () ;

// Wppe i e R, RSN Capture MG HI il

ROM TimerIntEnable (TIMER2 BASE, TIMER CAPA EVENT) ;

11
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// NVICH SRV RE I 45 At b
ROM IntEnable (INT TIMER2A) ;

// B
ROM TimerEnable (TIMER2 BASE, TIMER A);

4y BT E I k-

/] G B

void Int TimerlA Handler (void) {
[/ BJE—IRTimer FiHEUE
uint32 t CapTimer Fre = 0;

// BRI AL
ROM TimerIntClear (TIMER1 BASE, ROM TimerIntStatus (TIMER1 BASE,

false));

ROM TimerEnable (TIMER1 BASE, TIMER A);
Sample Index = 0;

// B4R Time r 1 T EUE
CapTimer Fre = TimerValueGet (TIMER1 BASE, TIMER B);

/7 PR R E 2 T — AN Timer IBITHBURIIR, FEAMN— D Timer1BIITHEK
AL FEF AR B
if (Fre TimerOutCount >= 1)
fre temp tick = CapTimer Fre Ori
+ ((Fre TimerOutCount - 1) << 16 )//* TIMER TOTAL COUNTNUM)
+ (TIMER TOTAL COUNTNUM - CapTimer Fre);
else  // AHPIIRFWIMINARIAE—A A, 0B AT — H TR E I — R T s
i

fre temp tick = CapTimer Fre Ori - CapTimer Fre;

/] G EZANREE, FiFBCEFSE
fre[Fre Frequece Index++] = (TIVA MAIN FREQUENCY /

12
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fre temp tick);//Frequency detect (fre temp tick, Fre TimerOutCount);

RE A SIS EYI O RS L

if (Fre Frequece Index >= FREQUENCY AVARAGE NUM)

{
SRl
Fre Cur Frequency = average float(fre, FREQUENCY AVARAGE NUM,

FREQUENCY CUT_NUM) ;

/ /AR X RD A
Phase step N = Fre Cur Frequency * SIN TABLE N / SAMPLE FREQUENCY;

/ [ GEHEAF A BIIE =

Fre Frequece Index = 0;

}
/ /TR BREE R, R Tt BUE Ay B A A T R R R

CapTimer Fre Ori = CapTimer Fre;

Fre TimerOutCount = 0;

5. fE Timer1B RPN, Geit H G 5 P K BT R 2 8] Timerd B v s i THEGE
L

/ /8t Timer1BiHE B B EL
void Int TimerlB Handler (void) {

// iERHWhREAL

ROM TimerIntClear (TIMER1 BASE, ROM TimerIntStatus (TIMER1 BASE,
true)) ;

ROMﬁTimerEnable (TIMERliBASE, TIMERiB);

// it Timer1Bit#uUk H IR EL

Fre TimerOutCount++;
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BTz BANE T PSS AE TimerlA FPARL, 5 5 R W Timer2A BT HAS il A& i
AT DASREX Timer1A 5E I 3 8] o 3t PA_E— 20 [R5 30RT AR 2 PEME 5 AR A Z2 8. R
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: Td: FLAIESH
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L
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T1: TimerlAﬁ/ T2: 7ETimer2AREZH
$x ehlaf 2 B E] R IRENTimer1 AR A<E]
AL ER s =
REEAHD 43 Hr

1. £ Timer2 T iH 5 N\ DU RS 5 AOAR A, 22 15 :

// Gt AL PR ER 22 E
void Int Timer2A Handler (void) {

// iERHWhR S AL

ROM TimerIntClear (TIMER2 BASE, ROM TimerIntStatus (TIMER2 BASE,
false));

/1 BARGHEs BaEl, Pr AR E RS S
ROM TimerEnable (TIMER2 BASE, TIMER A);
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/ / 3RELH Wi B B A T ime r 1ATHEE
uint32 t CapTimerlA = ROM TimerValueGet (TIMER1 BASE, TIMER B);

// HHEPIERE SR
if (Fre TimerOutCount >= 1)
Phase tick = CapTimer Fre Ori
+ ((Fre TimerOutCount - 1) << 16) // * OxFFFF
+ (TIMER_TOTAL_COUNTNUM - CapTimerld) ;
else

Phase tick = CapTimer Fre Ori - CapTimerlA;

/ /B PIDEETH AL, FARAL ZE TN AR L 2 H A
pha[Pha Phase Index++] = Delay time calculate(Phase tick,
Fre Cur Frequency);
// BUARGLZ P HME
if (Pha Phase Index >= PHASE AVARAGE NUM)
{
Delay phase = average float(pha, PHASE AVARAGE NUM,
PHASE CUT NUM);// average Phase();
Pha Phase Index = 0;

}

2. MABRLZERITHE

FABT ZEAEHH B AR 28 FH 3 PID B0VEATY . PID 503, HmZERIELE] (P). A2 (D Fifsy
(D) #HATHEHIM PID $=H18s (JRFR PID W55 ZNHECA ZH—MEsEh . e AR
HfEH, ZFsedl, SR, #HSEHE M, S50k e iR SN T BAEES BT
DAUE B, Tk F 4 il i) S0 B0 G —— Wi J5 + 4l J5 " 5 < i Jo + 4 5 " IR il %, PID %
il 2R — P g, PID A AR &L R BB TR IEN — MG 807, BMSEEE T
AWME, SWSERE (Pl PD. ... £G5S A EREE R iR d @i PID Sk
i G T AR A W BT S5\ AE 5 AR AL IA B BRER PR .

/********************************************************************
*%4F: Delay time cal (void)

*TJRe: THEARN 2

*NOSH: TG

*HIZ4: temp delay phase

17
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ok ko ko ko ko ko ko ko ko ko ko ko ko ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok kK kK kK ok /
long int Delay DETA = 0;
float kp = 0.5, ki = 0.05, kd = 0.01, uwi0 = 0.0, ui =0, u = 0;
float e = 0, el = 0;
float Delay time calculate(int Phase tick, float frequency) / /it
AR 2
{

volatile float Cal delay time = 0.0;

volatile float temp delay phase = 0.0;

Cal delay time = IQ div f i(Phase tick , TIVA MAIN FREQUENCY) ;
if (Cal delay time > 0.5 / frequency)

Cal delay time -= 1.0 / frequency;
if (Cal delay time < -0.5 / frequency)

Cal delay time += 1.0 / frequency;

temp delay phase = Cal delay time * frequency * SIN TABLE N;

//fr B A PIDUH T 28

e = temp delay phase;

ui = uil0 + ki * e;

u==%p * e+ kd * (¢ - el) + ui;
ui0 = ui;

el = e;

temp delay phase = u;

return temp delay phase;
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