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1. FIEEHE Timer0 R 2%, ARk SPWM.

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

*

*

*

*

@orief  WIMMLTimerOI BA, LAL OISR E K i,
S VAT PUMAE 51 o 45 L — Al s PrmfE S
@param null

@Qreturn 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 HzMiM
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. WIERAL Timerl SERTER, ERAE SR

/'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k************************

* @brief VIIEWTimer L EN B8 Timer IAMI Timer 1BHIWT, FHFMIE M N{E SHiE
* TimerlA TAETERI IR

* Timer 1B LYELETH 4 R

* @param null

* @return null
‘k*‘k*‘k*‘k‘k‘k‘k‘k‘k‘k‘k*‘k*‘k*‘k‘k‘k‘k‘k‘k*‘k*‘k*‘k‘k‘k‘k‘k‘k************************/
void Init Timerl Frequency () {

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

// JEHGPIO MIEA KM
ROM SysCtlPeripheralEnable (SYSCTL PERIPH GPIOB) ;

// BLEGPIOM N Time r 4ffi #2450
ROM GPIOPinConfigure (GPIO_PB4 TI1CCPO) ;
ROM GPIOPinTypeTimer (GPIO PORTB BASE, GPIO PIN 4);

// EIBCE 55 ERifk s
ROM_GPIOPadConfigSet (GPIO PORTB BASE, GPIO PIN 4, GPIO STRENGTH 2MA,
GPIO _PIN TYPE STD WPU) ;
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// BEEMHTimer 4 FITimer ABHA I il R I+ AU
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) ;

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

/ /T e A 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
ROM IntMasterEnable () ;

// BFRpep i o vE, TR A Capture B il THEEETRR(E
ROM TimerIntEnable (TIMER1 BASE, TIMER CAPA EVENT |
TIMER TIMB TIMEOUT) ;

// NVICH SRV RE I s A bR o Iy
ROM IntEnable (INT TIMERIA | INT TIMERIB);

// JE BN e R R
ROM TimerEnable (TIMER1 BASE, TIMER BOTH) ;

3. FIEEAL Timer2 SERTES, THEMARIHESHAMAE:

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

* @brief  HIAHTimer2@W 3 M Timer2ah 7, T MIEINE S A4 A5 MR 7 2
* Timer2 A TAELEH A
* @param null

* @return null

************************************************************/
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void Init Timer2 Phase() {

// JAHTimerd Bk
ROM SysCtlPeripheralEnable (SYSCTL PERIPH TIMER2);

// JEHGPIO MIEAM KM
ROM SysCtlPeripheralEnable (SYSCTL PERIPH GPIOF) ;

// BEGPIOMIANEH Time r ARz
ROM GPIOPinConfigure (GPIO PF4 T2CCPO) ;
ROM GPIOPinTypeTimer (GPIO PORTF BASE, GPIO PIN 4);

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

// BCEMHTimer 4T ime r AREE Al & N AR
ROM TimerConfigure (TIMER2 BASE,
TIMER CFG_SPLIT PAIR | TIMER CFG A CAP TIME);

/7 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 7 i A =

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

/] RGETEIT

ROM IntMasterEnable () ;

// Wppe i fevE, RSN Capture M Il

ROM TimerIntEnable (TIMER2 BASE, TIMER CAPA EVENT) ;

// NVICH SRV g i & Atk Iy
ROM IntEnable (INT TIMER2A) ;
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// JABHHR R
ROM TimerEnable (TIMER2 BASE, TIMER A);

4y BRI

/] FIIEES

void Int TimerlA Handler(void) {
//  BE—IRTimer K THEUE
uint32 t CapTimer Fre = 0;

// TERR R WrAR AL
ROM TimerIntClear (TIMER1 BASE, ROM TimerIntStatus (TIMER1 BASE,
false));

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

/7 BRBCAHITime r LI THEUE

CapTimer Fre = TimerValueGet (TIMER1 BASE, TIMER B);

/7 AP W A R ZE 8 T — AN Time r IBAYTHEUR AR, TEAMI— N Timer 1BHITHEL
{EL T Ak
if (Fre TimerOutCount >= 1)
fre temp tick = CapTimer Fre Ori
+ ((Fre TimerOutCount - 1) << 16 )//* TIMER TOTAL COUNTNUM)
+ (TIMER_TOTAL_COUNTNUM = CapTimer_Fre),‘
else  // AP RSIAE—A A, D0 B B0 — I B TH R B R 25 J5 — IR s

fre temp tick = CapTimer Fre Ori - CapTimer Fre;

/] Gt ZANIRIZE, GiiHBCFAE
fre[Fre Frequece Index++] = (TIVA MAIN FREQUENCY /

fre temp tick);//Frequency detect (fre temp tick, Fre TimerOutCount);
e e B VNS L

if (Fre Frequece Index >= FREQUENCY AVARAGE NUM)

12
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/ /B b
Fre Cur Frequency = average float(fre, FREQUENCY AVARAGE NUM,

FREQUENCY CUT_NUM) ;

/ /AN RIS S B A A
Phase step N = Fre Cur Frequency * SIN TABLE N / SAMPLE FREQUENCY;

/1 G HEAF TR A SIS 2
Fre Frequece Index = 0;

}
/ /WA FREE TR, K AT BE Ay B Rrh I A T R R

CapTimer Fre Ori = CapTimer Fre;

Fre TimerOutCount = 0;

5. 7E Timer1B KI-FWTIARN A, SivHHBAGE S PR EFHERHIRTETZ 1 TimerlB 4k
A F T B R

/ /%1t Timer1Bit#E H IR
void Int TimerlB Handler (void) {

// TR WA AL

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

ROM TimerEnable (TIMERlL BASE, TIMER B);

// Gt Timer1Bih# H R EL

Fre TimerOutCount++;

13
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1. 7€ Timer2 FrvHEA S I BE (5 5 BOM AL Z1E

// G ARALER R ZEE
void Int Timer2A Handler(void) {

// iERR TR AL

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

/) BRRRGTHEE Bk, T DA B E e A i
ROM TimerEnable (TIMER2 BASE, TIMER A);

/ /ZREC A WTHE S2 I ) T ime r 1ATHEE
uint32 t CapTimerlA = ROM TimerValueGet
(TIMER1 BASE, TIMER B);

// R PERAE S
if (Fre TimerOutCount >= 1)
Phase tick = CapTimer Fre Ori
+ ((Fre TimerOutCount - 1) << 16) // *
OxFFFF
+ (TIMER_TOTAL_COUNTNUM - CapTimerlA) ;
else

Phase tick = CapTimer Fre Ori - CapTimerlA;

/ /B PIDEEIF ARG, FARAL Z TN AR AL 2= H
pha[Pha Phase Index++] =
Delay time calculate(Phase tick, Fre Cur Frequency) ;
// BURLLZFEME
if (Pha Phase Index >= PHASE AVARAGE NUM)
{
Delay phase = average float(pha,
PHASE AVARAGE NUM, PHASE CUT NUM);// average Phase();
Pha Phase Index = 0;

17
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2. MArZERITHH:

FAALZEAETH S R 2 2 PID BEAY . PID B0, #&fmZE b
1 (PO By (D Mgy (D) #EATIERIR) PID 24145 (JRFR PID 14
N AEN) T ZK M E SR A ERARARS, 5T, @M
7, EHRSBUHEMLL, SHEAE LR A AL T HAE RIS B AT R
UER, X T R ] ) i R R —"— i e + Al SRS R+ Al
JETHHERIX 5, PID 1285 2 — MR Uizl . PID 15 M RELE R 53]
&AL — R RO %, EISHCEE T A RIME, SRR (PI.
PD. ...). fEPER(E T MM OLERER [F 2D i A2 ) il id PID S ik
55 FIARALAE AN AR S NS 5 IR ALk B R ER F R

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

kkkkkkkkkkkhkkkk*k

*#H: Delay time cal (void)
*ThRe: THEAHGZ
*ANHZH: T

*HIZ4: temp delay phase

Kk o ok kK Kk Kk K K ok ok K K ok ok kK K ok ok ok Kk ok ok kK ok ok ok ok kK ok ok ok Kk ok ok kK ok ok ok ok kK
************/
long int Delay DETA = 0;
float kp = 0.5, ki = 0.05, kd = 0.01, uwi0 = 0.0, ui =
0, u=20;
float e = 0, el = 0;
float Delay time calculate(int Phase tick, float
frequency) / /AR ZE
{

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) ;

18




E_— Aiyan Info
55 —
llllfllulm'l'Tlu X ﬁ”’b_-_l%

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;

/ /L B PIDETI A8

e = temp delay phase;

ui = uil0 + ki * e;

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

el = e;

temp delay phase = u;

return temp delay phase;
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