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1 (Timer)

1.1 Timer

void TimerConfigure(unsigned long ulBase, unsigned long ulConfig)

void TimerControlStall(unsigned long ulBase, unsigned long ulTimer, tBoolean bStall)

void TimerControlTrigger(unsigned long ulBase, unsigned long ulTimer, tBoolean bEnable)

void TimerControlEvent(unsigned long ulBase, unsigned long ulTimer, unsigned long ulEvent)

void TimerControlLevel(unsigned long ulBase, unsigned long ulTimer, tBoolean binvert)

void TimerLoadSet(unsigned long ulBase, unsigned long ulTimer, unsigned long ulVValue)

unsigned long TimerLoadGet(unsigned long ulBase, unsigned long ulTimer)

unsigned long TimerValueGet(unsigned long ulBase, unsigned long ulTimer)

void TimerEnable(unsigned long ulBase, unsigned long ulTimer)

void TimerDisable(unsigned long ulBase, unsigned long ulTimer)

void TimerRTCEnable(unsigned long ulBase)

void TimerRTCDisable(unsigned long ulBase)

void TimerQuiesce(unsigned long ulBase)

void TimerMatchSet(unsigned long ulBase, unsigned long ulTimer, unsigned long ulValue)

unsigned long TimerMatchGet(unsigned long ulBase, unsigned long ulTimer)

void TimerPrescaleSet(unsigned long ulBase, unsigned long ulTimer, unsigned long ulValue)

unsigned long TimerPrescaleGet(unsigned long ulBase, unsigned long ulTimer)

© |© |© |© |0 |00 |00 |0 |0 N |IN |N [N oo o o | b

void TimerIntEnable(unsigned long ulBase, unsigned long ullntFlags)

=
o

void TimerlIntDisable(unsigned long ulBase, unsigned long ullntFlags)

=
o

void TimerIntClear(unsigned long ulBase, unsigned long ullntFlags)

=
o

unsigned long TimerIntStatus(unsigned long ulBase, tBoolean bMasked)

[
o

void TimerIntRegister(unsigned long ulBase, unsigned long ulTimer, void (*pfnHandler)(void))

[y
[N

void TimerIntUnregister(unsigned long ulBase, unsigned long ulTimer)

1.1 Timer

Stellaris ARM 2 4 General-Purpose Timer
Module GPTM TimerQ Timerl Timer2  Timer3
Timer 32 32 RTC
16 / TimerA  TimerB
PWM
Timer
® 32
u one-shot
u periodic
u RTC Real Time Clock
[ | RTC
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[ | 8
[ | one-shot
[ | periodic
[ |
® 16
[ |
[ |
® 16 PWM
[ | PWM Pulse-Width Modulation
[ | PWM
1.2 Timer
Timer 32 16 32
TimerA  TimerB 32 Timer
o TimerA 32 TimerB
16 TimerA TimerA TimerB
TimerB
Timer CCP CCP  ““Capture Compare PWM~~
“ / / 77 32 CCP
GPIO 32 RTC CCP CCP0 CCP2 CCP4
RTC CCP CCP1 CCP3 CCP5 16
PWM CCP Timer0OA

CCPO Timer0OB CCP1 TimerlA CCP2 TimerlB CCP3

1 32 /
Timer 32
0x00000000
ADC
2 32 RTC
Timer 2
RTC cce LM3S101/102  RTC
<<32KHz>” S 32768KHZ
RTC 32768 RTC
1Hz 1 RTC 1
RTC 0x00000000 2% 136
RTC
Timer RTC
RTC
Hibernation Module RTC VDD
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3 16 /
32 Timer 16 /
AAAAAA 8 1. 8
24 32 / TimerA  TimerB
4 16

TimerA TimerB

,,,,,,,,, 3
CCP 1 1
5 16
TimerA TimerB 6
OXFFFF
0 CCP
6 16 PWM
Timer PWM Stellaris ARM
PWM Timer 16 PWM PWM
PWM
Timer
PWM TimerA  TimerB e
PWM PWM PWM
CCP TimerControlLevel()
1.3 Timer
Timer
#define SysCtlPeriEnable SysCtlPeripheralEnable
SysCtlPeriEnable(SYSCTL_PERIPH_TIMERN); I n 01 2 3
RTC PWM CCP
CCP GPIO CCP2 PD5
#define CCP2_PERIPH SYSCTL_PERIPH_GPIOD
#define CCP2_PORT GPIO_PORTD_BASE
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#define CCP2_PIN GPIO_PIN_5
SysCtlPeripheralEnable(CCP2_PERIPH); I CCP2 GPIOD
GPIOPinTypeTimer(CCP2_PORT, CCP2_PIN); I CCP2 Timer
1
TimerConfigure() Timer 32
32 32 RTC 16 16
16 PWM 16 Timer / TimerA  TimerB
1.2
1.2 TimerConfigure()
Timer
void TimerConfigure(unsigned long ulBase, unsigned long ulConfig)
ulBase Timer TIMERN_BASE n 0 1 2 3
ulConfig Timer
32
TIMER_CFG_32_BIT_OS /I 32
TIMER_CFG_32_BIT_PER /I 32
TIMER_CFG_32_RTC /I 32 RTC
16 32 Timer TimerA  TimerB
TimerA ulConfig TIMER_CFG_16_BIT_PAIR
TIMER_CFG_A_ONE_SHOT /I TimerA
TIMER_CFG_A_PERIODIC /I TimerA
TIMER_CFG_A_CAP_COUNT /I TimerA
TIMER_CFG_A_CAP_TIME /I TimerA
TIMER_CFG_A_PWM /I TimerA PWM
TimerB ulConfig TIMER_CFG_16_BIT_PAIR
TIMER_CFG_B_ONE_SHOT /I TimerB
TIMER_CFG_B_PERIODIC /I TimerB
TIMER_CFG_B_CAP_COUNT /I TimerB
TIMER_CFG_B_CAP_TIME /I TimerB
TIMER_CFG_B_PWM /I TimerB PWM
1 Timer0 32
TimerConfigure(TIMERO_BASE, TIMER_CFG_32_BIT_0OS);
I Timerl 32
TimerConfigure(TIMER1_BASE, TIMER_CFG_32_BIT_PER);
1 Timer2 32 RTC
TimerConfigure(TIMER2_BASE, TIMER_CFG_32_RTC);
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Il Timer0 TimerA TimerB
TimerConfigure(TIMERO_BASE, TIMER_CFG_16_BIT_PAIR | TIMER_CFG_A_ONE_SHOT);

1l Timer0 TimerB TimerA
TimerConfigure(TIMERO_BASE, TIMER_CFG_16_BIT_PAIR | TIMER_CFG_B_PERIODIC);

1 Timer0 TimerA TimerB

TimerConfigure(TIMERO_BASE, TIMER_CFG_16_BIT_PAIR |
TIMER_CFG_A_ONE_SHOT |
TIMER_CFG_B_PERIODIC);

I Timerl TimerA TimerB

TimerConfigure(TIMER1_BASE, TIMER_CFG_16_BIT_PAIR |
TIMER_CFG_A_CAP_COUNT |
TIMER_CFG_B_CAP_TIME);

I Timer2 TimerA TimerB PWM

TimerConfigure(TIMER2_BASE, TIMER_CFG_16_BIT_PAIR |
TIMER_CFG_A_PWM |
TIMER_CFG_B_PWM);

TimerControlStall( ) Timer
Timer
32 RTC RTC
1.3
TimerControlTrigger( ) Timer /
ADC 1.4
TimerControlEvent() 16
3 15
TimerControlLevel( ) Timer 16 PWM
PWM 1.6
1.3 TimerControlStall( )
Timer 32 RTC

void TimerControlStall(unsigned long ulBase, unsigned long ulTimer, tBoolean bStall)

ulBase Timer TIMERn_BASE n 0 1 2 3
ulTimer Timer TIMER_A TIMER_B TIMER_BOTH
32 TIMER_A TIMER_B  TIMER_BOTH
16 TIMER_A TimerA TIMER_B TimerB
TIMER_BOTH TimerA  TimerB
bStall true
false
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1.4 TimerControlTrigger( )

Timer

void TimerControlTrigger(unsigned long ulBase, unsigned long ulTimer, tBoolean bEnable)

ulBase Timer TIMERNn_BASE n 0 1 2 3
ulTimer Timer TIMER_A TIMER_B TIMER_BOTH
bEnable true
false
15 TimerControlEvent()
Timer

void TimerControlEvent(unsigned long ulBase, unsigned long ulTimer, unsigned long ulEvent)

ulBase Timer TIMERn. BASE n 0 1 2 3

ulTimer Timer TIMER_A TIMER_B TIMER_BOTH

ulEvent
TIMER_EVENT_POS_EDGE Il
TIMER_EVENT_NEG_EDGE 1
TIMER_EVENT_BOTH_EDGES Il
16 3 16

1.6 TimerControlLevel( )
Timer PWM

void TimerControlLevel(unsigned long ulBase, unsigned long ulTimer, tBoolean binvert)

ulBase Timer TIMERN_BASE n 0 1 2 3
ulTimer Timer TIMER_A TIMER_B TIMER_BOTH
binvert false PWM
true
TimerLoadSet() Timer
TimerEnable( )
1 1
TimerLoadGet( )
1.7 1.8
TimerValueGet() Timer 16

1.9
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1.7 TimerLoadSet( )

Timer

void TimerLoadSet(unsigned long ulBase, unsigned long ulTimer, unsigned long ulValue)

ulBase Timer TIMERn_BASE n 0 1 2 3
ulTimer Timer TIMER_A TIMER_B TIMER_BOTH
ulValue 32 32 16 16
1.8 TimerLoadGet( )
Timer

unsigned long TimerLoadGet(unsigned long ulBase, unsigned long ulTimer)

ulBase Timer TIMERn.BASE n 0 1 2 3
ulTimer Timer TIMER_A TIMER_B TIMER_BOTH
32 32 16 16
1.9 TimerValueGet( )
Timer 16

unsigned long TimerValueGet(unsigned long ulBase, unsigned long ulTimer)

ulBase Timer TIMERn_BASE n 0 1 2 3
ulTimer Timer TIMER_A TIMER B TIMER_BOTH
Timer 16
TimerEnable() Timer TimerDisable()
1.10 111
32 RTC RTC TimerEnable()
TimerRTCEnable() TimerRTCEnable() RTC 1.12 1.13
TimerQuiesce() Timer Timer
Timer 1.14
1.10 TimerEnable()
Timer Timer

void TimerEnable(unsigned long ulBase, unsigned long ulTimer)

ulBase Timer TIMERn.BASE n 0 1 2 3
ulTimer Timer TIMER_A TIMER_B TIMER_BOTH
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111 TimerDisable( )

Timer Timer

void TimerDisable(unsigned long ulBase, unsigned long ulTimer)

ulBase Timer TIMERn_BASE n 0 1 2 3
ulTimer Timer TIMER_A TIMER_B TIMER_BOTH
1.12 TimerRTCEnable()
RTC

void TimerRTCEnable(unsigned long ulBase)

ulBase Timer TIMERn. BASE n 0 1 2 3
RTC TimerEnable()
1.13 TimerRTCDisable()
RTC

void TimerRTCDisable(unsigned long ulBase)

ulBase Timer TIMERn.BASE n 0 1 2 3

1.14 TimerQuiesce( )

Timer

void TimerQuiesce(unsigned long ulBase)

ulBase Timer TIMERn_BASE n 0 1 2 3
TimerMatchSet() TimerMatchGet() Timer Timer
PWM
1.15 1.16
Timer 16 / 8
1 256 16 24
0 TimerPrescaleSet() TimerPrescaleGet() 8
1.17 1.18
1.15 TimerMatchSet( )
Timer

void TimerMatchSet(unsigned long ulBase, unsigned long ulTimer, unsigned long ulValue)

ulBase Timer TIMERn_BASE n 0 1 2 3
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ulTimer Timer TIMER_A TIMER_B TIMER_BOTH
ulValue 32 32 RTC 16 16
1.16 TimerMatchGet( )
Timer

unsigned long TimerMatchGet(unsigned long ulBase, unsigned long ulTimer)

ulBase Timer TIMERN_BASE n 0 1 2 3
ulTimer Timer TIMER_A TIMER_B TIMER_BOTH
32 32 RTC 16 16
1.17 TimerPrescaleSet( )
Timer 16 /

void TimerPrescaleSet(unsigned long ulBase, unsigned long ulTimer, unsigned long ulValue)

ulBase Timer TIMERN.BASE n 0 1 2 3
ulTimer Timer TIMER_A TIMER_B TIMER_BOTH
ulvValue 8 24 0 255 1 256
1.18 TimerPrescaleGet( )
Timer 16 /

unsigned long TimerPrescaleGet(unsigned long ulBase, unsigned long ulTimer)

ulBase Timer TIMERn. BASE n 0 1 2 3
ulTimer Timer TIMER_A TIMER_B TIMER_BOTH
8 24 0
5
Timer 3 7
TimerIntEnable( )  TimerIntDisable( ) Timer
1.19 1.20
TimerlIntClear() Timer TimerlIntStatus()
Timer Timer
1.21 1.22
TimerIntRegister()  TimerIntUnregister() Timer
1.23 1.24
1.19 TimerIntEnable()
Timer

void TimerIntEnable(unsigned long ulBase, unsigned long ullntFlags)
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ulBase Timer TIMERn.BASE n 0 1 2 3

ullntFlags “« 77
TIMER_TIMA_TIMEOUT /I TimerA
TIMER_CAPA_MATCH /I TimerA
TIMER_CAPA_EVENT /I TimerA
TIMER_TIMB_TIMEOUT /I TimerB
TIMER_CAPB_MATCH Il TimerB
TIMER_CAPB_EVENT /I TimerB
TIMER_RTC_MATCH /I RTC

1.20 TimerIntDisable( )
Timer

void TimerIntDisable(unsigned long ulBase, unsigned long ulintFlags)

ulBase Timer TIMERN.BASE n 0 1 2 3
ullntFlags 1.19 ullntFlags
1.21 TimerIntClear( )
Timer

void TimerIntClear(unsigned long ulBase, unsigned long ullntFlags)

ulBase Timer TIMERN_BASE n 0 1 2 3
ullntFlags 1.19 ullntFlags
1.22 TimerIntStatus( )
Timer

unsigned long TimerIntStatus(unsigned long ulBase, tBoolean bMasked)

ulBase Timer TIMERN.BASE n 0 1 2 3
bMasked false
true
1.19 ullntFlags
1.23 TimerIntRegister( )
Timer

void TimerIntRegister(unsigned long ulBase, unsigned long ulTimer, void (*pfnHandler)(void))

ulBase Timer TIMERn. BASE n 0 1 2 3
ulTimer Timer TIMER_A TIMER_B TIMER_BOTH
pfnHandler Timer

10




Tel (020)38730976 38730977 Fax 38730925 http://www.zlgmcu.com

1.24 TimerIntUnregister( )

Timer

void TimerIntUnregister(unsigned long ulBase, unsigned long ulTimer)

ulBase Timer TIMERn. BASE n 0 1 2 3
ulTimer Timer TIMER_A TIMER_B TIMER_BOTH
1.4 Timer
1.25 Timer
Timer
1 32 11
2 32 13
3 32 RTC 14
4 16 17
5 16 19
6 16 20
7 16 22
8 16 PWM 25
9 PWM 26
10 PWM 29
1 32
1.1 Timer 32 Timer
32 KEY
Timer 15 LED Timer 0
LED LED
LED KEY LED 15
KEY LED Timer
LED
1.1 Timer 32
main.c

#include "systeminit.h"

#include <timer.h>

I LED
#define LED_PERIPH SYSCTL_PERIPH_GPIOG
#define LED_PORT GPIO_PORTG_BASE

11
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#define LED_PIN GPIO_PIN_2

" KEY

#define KEY_PERIPH SYSCTL_PERIPH_GPIOD
#define KEY_PORT GPIO_PORTD_BASE
#define KEY_PIN GPIO_PIN_1

1

int main(void)

{
jtagWait( ); 1l JTAG
clocklnit( ); 1l 6MHz
SysCtlPeriEnable(LED_PERIPH); I LED GPIO
GPIOPinTypeOut(LED_PORT, LED_PIN); " LED
GPIOPinWrite(LED_PORT, LED_PIN, 1 << 2); I LED
SysCtlPeriEnable(KEY_PERIPH); 1l KEY GPIO
GPIOPinTypeln(KEY_PORT, KEY_PIN); " KEY
SysCtlPeriEnable(SYSCTL_PERIPH_TIMERO); I Timer
TimerConfigure(TIMERO_BASE, TIMER_CFG_32_BIT_OS); I Timer 32
TimerIntEnable(TIMERO_BASE, TIMER_TIMA_TIMEOUT); " Timer
IntEnable(INT_TIMEROA); 1l Timer
IntMasterEnable( ); 1l
for (5;)
{
if (GPIOPinRead(KEY_PORT, KEY_PIN) == 0x00) I KEY
{
SysCtIDelay(10 * (TheSysClock / 3000)); 1l
while (GPIOPinRead(KEY_PORT, KEY_PIN) == 0x00); /
SysCtlDelay(10 * (TheSysClock / 3000)); 1l
TimerLoadSet(TIMERO_BASE, TIMER_A, 9000000); // Timer 1.5s
TimerEnable(TIMERO_BASE, TIMER_A); 1 Timer
GPIOPinWrite(LED_PORT, LED_PIN, 0x00); " LED
}
}
}
/I TimerA
void TimerOA_ISR(void)
{

unsigned char ucVal;

12
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unsigned long ulStatus;

ulStatus = TimerIntStatus(TIMERO_BASE, true);
TimerIntClear(TIMERO_BASE, ulStatus);

if (ulStatus & TIMER_TIMA_TIMEOUT)

ucVal = GPIOPinRead(LED_PORT, LED_PIN):;
GPIOPinWrite(LED_PORT, LED_PIN, ~ucVal);

{
}
}
2 32
1.2 Timer
32 0.5
LED
main.c
#include "systemlnit.h"

#include <timer.h>

I LED

#define LED_PERIPH
#define LED_PORT
#define LED_PIN

I

int main(void)

{
jtagWait( );
clocklnit( );

SysCtlPeriEnable(LED_PERIPH);

32
Timer
LED

1.2 Timer 32

SYSCTL_PERIPH_GPIOG
GPIO_PORTG_BASE
GPIO_PIN_2

GPIOPinTypeOut(LED_PORT, LED_PIN);

SysCtlPeriEnable(SYSCTL_PERIPH_TIMERO);
TimerConfigure(TIMERO_BASE, TIMER_CFG_32_BIT_PER);
TimerLoadSet(TIMERO_BASE, TIMER_A, 3000000UL);

TimerIntEnable(TIMERO_BASE, TIMER_TIMA_TIMEOUT);

IntEnable(INT_TIMEROA);

13

I
)

I

I

I
I

I
)

I
I
I

1
I

LED

JTAG

LED
LED

Timer
Timer

Timer

Timer

Timer

Timer

6MHz

GPIO

32
500ms
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IntMasterEnable( );
TimerEnable(TIMERO_BASE, TIMER_A);

for (3)
{
}

I

void TimerOA_ISR(void)

{
unsigned char ucVal;
unsigned long ulStatus;

ulStatus = TimerIntStatus(TIMERO_BASE, true);
TimerIntClear(TIMERO_BASE, ulStatus);

if (ulStatus & TIMER_TIMA_TIMEOUT)

{
ucVal = GPIOPinRead(LED_PORT, LED_PIN):;

I

Timer

I
)

Timer

1l LED

GPIOPinWrite(LED_PORT, LED_PIN, ~ucVal);

3 32 RITC

1.3

““hh:mm:ss””

RTC

10:00:00
1.3
32.768KHz

32 RTC

Timer

ulVal

UART

EasyARM1138

PF6/CCP1

32786.885Hz

PF6/CCP1

RTC
<Enter>
Timer 32
RTC

9:59:45
ulVal

09:59:45 09:59:46 09:59:59

pulselnit() 6MHz
32.768KHz PWM

PF7/CCP4 CCP4 RTC

1.3
Stellaris

PE2

EasyARM615

pulselnit() RTC

ARM

LM3S1138

<pin_map.h>

CCP4

EasyARM8962 32.768KHz
<pin_map.h>
GPIO
LM3S615 CCP4
Stellaris

GPIO  PF7

14
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LM3S1138 #define PART _LM3S1138 #include <pin_map.h>
CCP4_PERIPH CCP4_PORT CCP4_PIN
LM3S615 PART_LM3S1138 PART_LM3S615
1.3 Timer 32 RTC
main.c

#include "systemlnit.h"
#include "uartGetPut.h"

#include <timer.h>

#include <stdio.h>

#define PART_LM3S1138
#include <pin_map.h>

1

PF6/CCP1 32786.885Hz Timer2 RTC

void pulselnit(void)

{

1

SysCtlPeriEnable(SYSCTL_PERIPH_TIMERO);
SysCtlPeriEnable(CCP1_PERIPH);
GPIOPinTypeTimer(CCP1_PORT, CCP1_PIN);

TimerConfigure(TIMERO_BASE, TIMER_CFG_16_BIT PAIR|
TIMER_CFG_B_PWM);

TimerLoadSet(TIMERO_BASE, TIMER_B, 183);

TimerMatchSet(TIMERO_BASE, TIMER_B, 92);
TimerEnable(TIMERO_BASE, TIMER_B);

RTC

void timerInitRTC(unsigned long ulVal)

{

SysCtlPeriEnable(CCP4_PERIPH);
GPIOPinTypeTimer(CCP4_PORT, CCP4_PIN);

SysCtlPeriEnable(SYSCTL_PERIPH_TIMER2);
TimerConfigure(TIMER2_BASE, TIMER_CFG_32_RTC);
TimerLoadSet(TIMER2_BASE, TIMER_A, ulVal);
TimerMatchSet(TIMER2_BASE, TIMER_A, 1 + ulVal);

TimerIntEnable(TIMER2_BASE, TIMER_RTC_MATCH);

IntEnable(INT_TIMER2A);
IntMasterEnable( );

15
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I

I
1
I
)

I
I
I

TIMERO
CCP1 GPIO

Timer

TimerB 16 PWM

TimerB
TimerB

CCP4 GPIO
CCP4 RTC

Timer

Timer 32 RTC
RTC

RTC

RTC

Timer
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TimerRTCEnable(TIMER2_BASE); /i RTC
TimerEnable(TIMER2_BASE, TIMER_A); 1 Timer

1 RTC
void timerDispRTC(unsigned long ulVal)

{
char s[40];

/i

if (ul\Val / 3600 < 10) uartPutc('0");
sprintf(s, "%ld:", ul\Val / 3600);
ulVal %= 3600;

uartPuts(s);

/i

if (ul\Val / 60 < 10) uartPutc('0");
sprintf(s, "%ld:", ulVal / 60);
ulVal %= 60;

uartPuts(s);

/i

if (ulVal < 10) uartPutc('0");
sprintf(s, "%Ild\r\n", ulVal);
uartPuts(s);

I

int main(void)

{
unsigned long ulH, ulM, uls;
unsigned long ulVal;

char s[40];

jtagWait( ); 1l JTAG

clocklnit( ); 1l 6MHz
uartlnit( ); /I UART

uartPuts("Please input the time (hh:mm:ss)\r\n™); 1

uartGets(s, sizeof(s)); 1l UART RTC
sscanf(s, "%lId:%Ild:%Ild", &ulH, &ulM, &ulS); /i

ulVal = 3600 * ulH + 60 * ulM + ulS; Il 1

ulVal %= 24 * 60 * 60; I < 77
timerInitRTC(ulVal); /I RTC

16
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pulselnit( );

ulVal = TimerValueGet(TIMER2_BASE, TIMER_A);
timerDispRTC(ulVal);

for (;:)
{
}
}
/I Timer2
void Timer2A_ISR(void)
{
unsigned long ulStatus;
unsigned long ulVal;
ulStatus = TimerIntStatus(TIMER2_BASE, true);
TimerIntClear(TIMER2_BASE, ulStatus);
if (ulStatus & TIMER_RTC_MATCH)
{
ulVal = TimerValueGet(TIMER2_BASE, TIMER_A);
if (ul\Val >= 24 * 60 * 60)
{
ulVal = 0;
TimerLoadSet(TIMER2_BASE, TIMER_A, 0);
}
TimerMatchSet(TIMER2_BASE, TIMER_A, 1 + ulVal);
timerDispRTC(ulVal);
}
}
4 16
1.4 Timer 16
11
1.4 Timer 16
main.c

#include "systemlnit.h"
#include <timer.h>

17

I

I
I

I

1

)

)
I

RTC

RTC

RTC

RTC

RTC

32
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" LED

#define LED_PERIPH SYSCTL_PERIPH_GPIOG
#define LED_PORT GPIO_PORTG_BASE
#define LED_PIN GPIO_PIN_2

" KEY

#define KEY_PERIPH SYSCTL_PERIPH_GPIOD
#define KEY_PORT GPIO_PORTD_BASE
#define KEY_PIN GPIO_PIN_1

1

int main(void)

{
jtagWait( ); 1l JTAG
clocklnit( ); 1l 6MHz
SysCtlPeriEnable(LED_PERIPH); I LED GPIO
GPIOPinTypeOut(LED_PORT, LED_PIN); /i LED
GPIOPinWrite(LED_PORT, LED_PIN, 1 << 2); /) LED
SysCtlPeriEnable(KEY_PERIPH); 1l KEY GPIO
GPIOPinTypeln(KEY_PORT, KEY_PIN); /i KEY
SysCtlPeriEnable(SYSCTL_PERIPH_TIMERO); I Timer
TimerConfigure(TIMERO_BASE, TIMER_CFG_16_BIT_PAIR| // Timer 16

TIMER_CFG_A_ONE_SHOT);

TimerPrescaleSet(TIMERO_BASE, TIMER_A, 199); 1l 200
TimerIntEnable(TIMERO_BASE, TIMER_TIMA_TIMEOUT); " Timer
IntEnable(INT_TIMEROA); 1l Timer
IntMasterEnable( ); 1l
for (5;)
{
if (GPIOPinRead(KEY_PORT, KEY_PIN) == 0x00) I KEY
{
SysCtIDelay(10 * (TheSysClock / 3000)); 1l
while (GPIOPinRead(KEY_PORT, KEY_PIN) == 0x00); /
SysCtlDelay(10 * (TheSysClock / 3000)); 1l
TimerLoadSet(TIMERO_BASE, TIMER_A, 45000); I Timer 1.5
TimerEnable(TIMERO_BASE, TIMER_A); 1 Timer
GPIOPinWrite(LED_PORT, LED_PIN, 0x00); " LED
}

18
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}
}
/I TimerA
void TimerOA_ISR(void)
{

unsigned char ucVal;

unsigned long ulStatus;

ulStatus = TimerIntStatus(TIMERO_BASE, true); I

TimerIntClear(TIMERO_BASE, ulStatus); 1l

if (ulStatus & TIMER_TIMA_TIMEQOUT) I

{

ucVal = GPIOPinRead(LED_PORT, LED_PIN); Il LED
GPIOPinWrite(LED_PORT, LED_PIN, ~ucVal);

}
}

5 16

1.5  Timer 16 32
1.2 8
1.5 Timer 16
main.c

#include "systemlnit.h"
#include <timer.h>

" LED

#define LED_PERIPH SYSCTL_PERIPH_GPIOG
#define LED_PORT GPIO_PORTG_BASE
#define LED_PIN GPIO_PIN_2

1

int main(void)

{
jtagWait( ); 1l JTAG
clocklnit( ); 1l 6MHz
SysCtlPeriEnable(LED_PERIPH); I LED GPIO
GPIOPinTypeOut(LED_PORT, LED_PIN); /i LED
SysCtlPeriEnable(SYSCTL_PERIPH_TIMERO); I Timer

19
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TimerConfigure(TIMERO_BASE, TIMER_CFG_16_BIT PAIR| /I
TIMER_CFG_A_PERIODIC);

TimerPrescaleSet(TIMERO_BASE, TIMER_A, 99); 1l
TimerLoadSet(TIMERO_BASE, TIMER_A, 30000); /i
TimerIntEnable(TIMERO_BASE, TIMER_TIMA_TIMEOUT); /i
IntEnable(INT_TIMEROA); 1l
IntMasterEnable( ); 1l
TimerEnable(TIMERO_BASE, TIMER_A); /i
for (5;)

{

}

I
void TimerOA_ISR(void)

{
unsigned char ucVal;
unsigned long ulStatus;
ulStatus = TimerIntStatus(TIMERO_BASE, true); I
TimerIntClear(TIMERO_BASE, ulStatus); 1l
if (ulStatus & TIMER_TIMA_TIMEOUT) /i
{
ucVal = GPIOPinRead(LED_PORT, LED_PIN); 1
GPIOPinWrite(LED_PORT, LED_PIN, ~ucVal);
}
}
6 16

1.6  Timer 16
pulselnit( ) 10KHz PWM
PF6/CCP1 PF7/CCP4

EasyARM615 EasyARMB8962 32.768KHz
Timer 16
Timer CCP4 1
Timer
1.6 Timer 16
main.c

20
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Timer

Timer

Timer
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#include "systemlnit.h"
#include <timer.h>
#include <stdio.h>

" LED

#define LED_PERIPH SYSCTL_PERIPH_GPIOG
#define LED_PORT GPIO_PORTG_BASE
#define LED_PIN GPIO_PIN_2

#define PART_LM3S1138
#include <pin_map.h>

Il CCP1 10KHz Timer2 16

void pulselnit(void)

{
SysCtlPeriEnable(SYSCTL_PERIPH_TIMERO); "
SysCtlPeriEnable(CCP1_PERIPH); 1l
GPIOPinTypeTimer(CCP1_PORT, CCP1_PIN); "

TimerConfigure(TIMERO_BASE, TIMER_CFG_16_BIT PAIR| /I
TIMER_CFG_B_PWM);

TimerLoadSet(TIMERO_BASE, TIMER_B, 600); "
TimerMatchSet(TIMERO_BASE, TIMER_B, 300); "
TimerEnable(TIMERO_BASE, TIMER_B);

}

I 16

void timerlInitCapCount(void)

{
SysCtlPeriEnable(SYSCTL_PERIPH_TIMER?2); I
SysCtlPeriEnable(CCP4_PERIPH); 1l
GPIOPinTypeTimer(CCP4_PORT, CCP4_PIN); "

TimerConfigure(TIMER2_BASE, TIMER_CFG_16_BIT PAIR| /I
TIMER_CFG_A_CAP_COUNT);

TimerControlEvent(TIMER2_BASE, I
TIMER_A,
TIMER_EVENT_NEG_EDGE);

TimerLoadSet(TIMER2_BASE, TIMER_A, 40000); I
TimerMatchSet(TIMER2_BASE, TIMER_A, 35000); "
TimerIntEnable(TIMER2_BASE, TIMER_CAPA_MATCH); "
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IntEnable(INT_TIMER2A); 1l Timer
IntMasterEnable( ); 1l
TimerEnable(TIMER2_BASE, TIMER_A); 1 Timer

1

int main(void)

{
jtagWait( ); 1l JTAG
clocklnit( ); 1l 6MHz
SysCtlPeriEnable(LED_PERIPH); I LED GPIO
GPIOPinTypeOut(LED_PORT, LED_PIN); /i LED
pulselnit();
timerInitCapCount( ); /Il Timer 16
for (5;)
{
}
}
/I Timer2
void Timer2A_ISR(void)
{
unsigned long ulStatus;
unsigned char ucVal;
ulStatus = TimerIntStatus(TIMER2_BASE, true); I
TimerIntClear(TIMER2_BASE, ulStatus); 1l
if (ulStatus & TIMER_CAPA_MATCH) I TimerA
{
TimerLoadSet(TIMER2_BASE, TIMER_A, 40000); /i
TimerEnable(TIMER2_BASE, TIMER_A); /I TimerA
ucVal = GPIOPinRead(LED_PORT, LED_PIN); 1 LED
GPIOPinWrite(LED_PORT, LED_PIN, ~ucVal);
}
}
7 16

1.7  Timer 16 pulselnit( )
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UART

16

pulseMeasure( )

I
1
I

1

1KHz
PF6/CCP1 PF7/CCP4
Timer 16
CCP4
1.7 Timer
main.c
#include "systemlnit.h"
#include "uartGetPut.h"
#include <timer.h>
#include <stdio.h>
#define PART_LM3S1138
#include <pin_map.h>
Il CCP1 1KHz Timer2 16
void pulselnit(void)
{
SysCtlPeriEnable(SYSCTL_PERIPH_TIMERO);
SysCtlPeriEnable(CCP1_PERIPH);
GPIOPinTypeTimer(CCP1_PORT, CCP1_PIN);
TimerConfigure(TIMERO_BASE, TIMER_CFG_16 BIT _PAIR| //
TIMER_CFG_B_PWM);
TimerLoadSet(TIMERO_BASE, TIMER_B, 6000);
TimerMatchSet(TIMERO_BASE, TIMER_B, 3000);
TimerEnable(TIMERO_BASE, TIMER_B);
}

1

void timerlInitCapTime(void)

{

SysCtlPeriEnable(SYSCTL_PERIPH_TIMER?2);
SysCtlPeriEnable(CCP4_PERIPH);
GPIOPinTypeTimer(CCP4_PORT, CCP4_PIN);

I
1
I

TimerConfigure(TIMER2_BASE, TIMER_CFG_16_BIT PAIR| /I
TIMER_CFG_A_CAP_TIME);

TimerControlEvent(TIMER2_BASE,

TIMER_A,

TIMER_EVENT_POS_EDGE);
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TimerControlStall(TIMER2_BASE, TIMER_A, true); I
TimerIntEnable(TIMER2_BASE, TIMER_CAPA_EVENT); " TimerA
IntEnable(INT_TIMER2A); 1l TimerA
IntMasterEnable( ); 1l

}

I

volatile tBoolean CAP_Flag = false;

1

void pulseMeasure(void)

{
unsigned short i;
unsigned short usVal[2];
char s[40];
TimerLoadSet(TIMER2_BASE, TIMER_A, OXFFFF); "
TimerEnable(TIMER2_BASE, TIMER_A); 1 Timer
for (i=0;i<2;i++)
{
while (ICAP_Flag); 1l
CAP_Flag = false; 1l
usVal[i] = TimerValueGet(TIMER2_BASE, TIMER_A); I
}
TimerDisable(TIMER2_BASE, TIMER_A); I Timer
sprintf(s, "%d Hz\r\n", (us\Val[0] - usVal[1]) / 6); I
uartPuts(s);
}

1

int main(void)

{
jtagWait( ); 1l JTAG
clocklnit( ); 1l 6MHz
uartlnit( ); /I UART
pulselnit( );
timerInitCapTime( ); /I Timer 16
for (5;)
{

pulseMeasure();
SysCtlDelay (1500 * (TheSysClock / 3000));
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}
}
/I Timer2
void Timer2A_ISR(void)
{

unsigned long ulStatus;

ulStatus = TimerIntStatus(TIMER2_BASE, true); I

TimerIntClear(TIMER2_BASE, ulStatus); 1l

if (ulStatus & TIMER_CAPA_EVENT) I TimerA

{

CAP_Flag = true; 1l

}
}

8 16 PWM

1.8  Timer 16 PWM Timer
16 PWM PWM PWM
PWM TimerA  TimerB CCP
1.8 Timer 16 PWM
main.c

#include "systemlnit.h"
#include <timer.h>

#define PART_LM3S1138
#include <pin_map.h>

/I Timer 16 PWM

void timerInitPWM(void)

{
SysCtlPeriEnable(SYSCTL_PERIPH_TIMER1); I Timer
SysCtlPeriEnable(CCP2_PERIPH); " CCP2 GPIO
GPIOPinTypeTimer(CCP2_PORT, CCP2_PIN); " CCP2 PWM
SysCtlPeriEnable(CCP3_PERIPH); " CCP3 GPIO
GPIOPinTypeTimer(CCP3_PORT, CCP3_PIN); " CCP3 PWM
TimerConfigure(TIMERL_BASE, TIMER_CFG_16 BIT PAIR| /I Timer 16 PWM

TIMER_CFG_A_PWM |
TIMER_CFG_B_PWM);
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TimerControlLevel(TIMER1_BASE, TIMER_BOTH, true); i PWM
TimerLoadSet(TIMER1_BASE, TIMER_BOTH, 6000); 1l TimerBoth
TimerMatchSet(TIMER1 _BASE, TIMER_A, 3000); I TimerA PWM
TimerMatchSet(TIMER1_BASE, TIMER_B, 2000); I TimerB  PWM
TimerEnable(TIMER1_BASE, TIMER_BOTH); I Timer PWM

1

int main(void)

{
jtagWait( ); 1l JTAG
clocklnit( ); 1l 6MHz
timerInitPWM(); /[ Timer PWM
for (5;)
{
}
}

9  Timer PWM

11 EasyARM1138

5V
BZ1

D1
1N4148

AC Buzzer

H 553 Q

Q1
NPN

GND

11

1.9 Timer 16 PWM
"buzzer.n" "buzzer.c" 3

1.9 Timer PWM

main.c
#include "systemlnit.h"
#include "buzzer.h"
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I

int main(void)

{
jtagWait( ); 1l JTAG
clocklnit( ); 1l 6MHz
buzzerlnit( ); 1l
buzzerSound(1500); 1l 1500Hz
SysCtIDelay(400 * (TheSysClock / 3000)); I 400ms
buzzerSound(2000); 1l 2000Hz
SysCtIDelay(800 * (TheSysClock / 3000)); I 800ms
buzzerQuiet(); 1l
for (5;)
{
}

}

buzzer.h

#ifndef _ BUZZER H__
#define _ BUZZER_H__

1

extern void buzzerlnit(void);

I
extern void buzzerSound(unsigned short usFreq);

1

extern void buzzerQuiet(void);

#endif // __ BUZZER H__

buzzer.c
#include "buzzer.h"
#include <hw_types.h>
#include <hw_memmap.h>
#include <sysctl.h>
#include <gpio.h>
#include <timer.h>
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#define PART_LM3S1138
#include <pin_map.h>

#define SysCtlPeriEnable SysCtlPeripheralEnable
#define GPIOPinTypeOut GPIOPinTypeGP10Output

1

extern unsigned long TheSysClock;

1

void buzzerlnit(void)

{
SysCtlPeriEnable(SYSCTL_PERIPH_TIMERL);
SysCtlPeriEnable(CCP3_PERIPH);
GPIOPinTypeTimer(CCP3_PORT, CCP3_PIN);
TimerConfigure(TIMERL_BASE, TIMER_CFG_16_BIT_PAIR|
TIMER_CFG_B_PWM);
}
I
/I usFreq ( /65536)+1 20000
void buzzerSound(unsigned short usFreq)
{
unsigned long ulVal;
if ((usFreq <= TheSysClock / 65536UL) || (usFreq > 20000))
{
buzzerQuiet();
}
else
{
GPIOPinTypeTimer(CCP3_PORT, CCP3_PIN);
ulVal = TheSysClock / usFreq;
TimerLoadSet(TIMER1_BASE, TIMER_B, ulVal);
TimerMatchSet(TIMER1_BASE, TIMER_B, ulVal / 2);
TimerEnable(TIMERL_BASE, TIMER_B);
}
}

I
void buzzerQuiet(void)

{
TimerDisable(TIMERL_BASE, TIMER_B);
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GPIOPinTypeOut(CCP3_PORT, CCP3_PIN); " cCP3 GPIO
GPIOPinWrite(CCP3_PORT, CCP3_PIN, 0x00); I CCP3
}
10 Timer PWM
1.10  Timer 16 PWM
1.2 "music.h" "music.c"

e e e . Ty L T e S
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1. 2582 321 65 (3161658561 |3 -00 |
il Bk s = &
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1.2
score
note
1234567 do re mi fa sol la si
"music.h" L1 L7 M1 M7 H1 H7
“ 7z 1/2 “e 7 1.26
1.26
5 T

5 T2

5 T/4

5 T/8

S T/16

5—— T/2+T/4

5 T/4+T/8

5 T/8+T/16
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"music.h" tNote mName
mTime C "music.c" tNote MyScore[ ]
tNote
“3,, “{Ls, T/4}’, “3_,, “{MS, T/4+T/8},’
"music.c" MyScore[ ]

1.10 Timer PWM

main.c
#include “systeminit.h"
#include "buzzer.h"

#include "music.h"

1

int main(void)

{
jtagWait( ); 1l JTAG
clocklnit(); 1l 6MHz
buzzerlnit( ); 1l
for (5;)
{
musicPlay( );
SysCtlDelay (4000 * (TheSysClock / 3000));
}
}
music.h

#ifndef _ MUSIC H__
#define _ MUSIC H

1 Hz
#define L1 262 I/
#define L2 294 /I d
#define L3 330 Il e
#define L4 349 Il f
#define L5 392 Il g
#define L6 440 /I al
#define L7 494 /I bl
/i

#define M1 523 /I cl
#define M2 587 /I d1
#define M3 659 /I el
#define M4 698 /I fl
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#define M5 784 /I gl
#define M6 880 /I a2
#define M7 988 /I b2
I
#define H1 1047 /I c2
#define H2 1175 /I d2
#define H3 1319 /I e2
#define H4 1397 Il f2
#define H5 1568 Il g2
#define H6 1760 /I a3
#define H7 1976 /I b3
Il ms
#define T 3600
I
typedef struct
{
short mName; Il L1 L7 M1 M7 H1 H7
1l 1234567 0
short mTime; /i T T/2 T/4 T/8 T/16 T/32
1 0
}tNote;

1

extern void musicPlay(void);

#endif // __ MUSIC H__

music.c
#include "music.h"
#include "buzzer.h"

#include "systemlnit.h"

I
const tNote MyScore[ ] =
{
{L3, T/4},
{L5, T/8+T/16},
{L6, T/16},
{M1, T/8+T/16},
{M2, T/16},
{L6, T/16},
{M1, T/16},
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{L5, T/8},

{M5, T/8+T/16},
{H1, T/16},
{M6, T/16},
{M5, T/163,
{M3, T/16},
{M5, T/163,
{M2, T/2},

I

{0, 0} I

1

void musicPlay(void)

{
short i = 0;
for (;:)
{
if (MyScore[i].mTime == 0) break;
buzzerSound(MyScore[i].mName);
SysCtlDelay(MyScore[i].mTime * (TheSysClock / 3000));
i++;
buzzerQuiet();
SysCtlDelay(10 * (TheSysClock / 3000));
}
}
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