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a) LKA FE P BN I B 1) FE—Alash, 1ib, nvic, rec, L 2FEa At R 5 17 BN FH AR 606 F 358 4
LA 53 Fa PR R Sk 2
b) - FhAE i AH AN FH 1 2
c) DEMO A 114Ms JFE——gpio, usart, 555
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STM32 EHIHEHIEZ /N XS K K E H A 2

1. DAL flash: O H NS5 2% flash #4E R
BRI BRAR—XL 0 B N flash BEATERAE BRI, AR EREL, IR, B, BAESE, LAV
FEAE flash 3R .




FEAAH] 1, FLASH IR SE3R JUAN Y], G545 i e R0 AR o A IR i L R RIS AT 40 , 0—24MHz
i, HX Latency=0; 24—48MHz I, EXLatencyZI; 48~72MHz I}, X Latency=2. FIfFe)¥H A2
Fi%: FLASH_SetLatency(FLASH Latency 2);
frE: RCC Wl TR L, I B IR )5 .

SERN ] 2, JFR FLASH T gg st i fig, b FLASH (F3eH. JrAT A5 e b 2
F¥%:: FLASH_PrefetchBufferCmd(FLASH PrefetchBuffer Enable);
A& : RCC A1 T e B, IemERZ 5.

2. B Nib: KPS BT AR AL I B 2

o WELRNE A AMKAE T I, EWRAM 7 2 XA pR 4 H
ﬁﬁﬁﬁ‘lﬂﬁt%?ﬁ{m;u\E/Ji@iJJ:jZ%TE’!ﬁZ%m{:M\O

SN 1, HA AR debug. BT A FET A0 .
s
#ifdef DEBUG
debug();
#endif
f7'E: main BREITL, FIHARE S,

3. 4L nvic: REHPWIEH.
T —E RGN W, T RS R

SERENHT 1, R RIae e R, AR BCE P W IR AR, U R DTl R W O . PrATRERR
WA o

i

void NVIC Configuration(void)
{
NVIC_InitTypeDef NVIC _InitStructure; // 1 W45 Bk 52 ER A 250
#ifdef VECT TAB RAM // @1 4 C/C++ Compiler\Preprocessor\Defined symbols 1 [ & X T
VECT_TAB_RAM CJLRE 178 S 50N R (K14
NVIC SetVectorTable(NVIC VectTab RAM, 0x0); /|7 RAM ik

#else /%A 2 X VECT TAB_ RAM
NVIC SetVectorTable(NVIC VectTab FLASH, 0x0);//IlI7i Flash L
#endif /145 AH Wi 7]

: URARWI TR R, AR AR i
NVIC ~ PriorityGroupConfig(NVIC_PriorityGroup 2); //¥ & NVIC fLcdmrdl, T,
NVIC_InitStructure NVIC IRQChannel = H Wil & 44 ; /JT 7, r 4% 7k O e 47
NVIC InitStructure. NVIC IRQChannelPreemptionPriority = 0; /4t 54562
NVIC InitStructure. NVIC IRQChannelSubPriority = 0; /1AL 4544
NVIC InitStructure. NVIC IRQChannelCmd = ENABLE;// i3 2 JH i it (1 v iy
NVIC_Init(&NVIC InitStructure); /Wil 4h1k



A 3L 16 MR, Aot R R . PRI SE G o 1R AR, NVIC_PriorityGroup_x 1] LA
JE 0. 14 2. 3. 4, AREI I HAT 1. 2 4. 8. 16 DHIMINARCLAT 164 8. 4. 2. 1 4> MUEFRMIL e
B G, PTA P WO e b B, A 00 s i s T W A TR S BT, T S 2R v PR 4 A A
Wr AT TEAR AT o

4. [iE RCC: B MU 2,

P B —— BEANES . AT N IR B, BB FTITRISR AR LI B

LR 1 IR a6 R BOd R ——

%
void RCC_Configuration(void) /it 4k 8 %

{

ErrorStatus HSEStartUpStatus; /2545 I 4Pl fase

RCC_Delnit(); /A B A

RCC_HSEConfig(RCC_HSE ON); /4T FF4h i dic

HSEStartUpStatus = RCC_WaitForHSEStartUp(); /45 £5 40 it e wlt 45

if (HSEStartUpStatus == SUCCESS)

{
FLASH_PrefetchBufferCmd(FLASH_PrefetchBuffer Enable);//flash (222, Jiiid
FLASH_SetLatency(FLASH_Latency 2); //flash 4§ {1 (1) 4L i
RCC_HCLKConfig(RCC SYSCLK_Divl); //AHB /] ZZ: 1 4
RCC_PCLK2Config(RCC_HCLK Div2); /APB2 (jidi) i HCLK (1)
RCC_PCLK1Config(RCC_HCLK_Div2); /APBI ({Gif) % HCLK ff) -
/[YE: AHB B A STAMNTAA G s 8. PB2 4157 AD, /0, &2k TIM, #1111, APBI %157 DA, USB, SPI, 12C,

CAN, 112345, ¥ TIM.,

}

RCC _PLLConfig(RCC_PLLSource HSE Divl, RCC PLLMul 9); /PLLCLK =8MHz * 9 = 72 MHz
RCC _PLLCmd(ENABLE); //ii5) PLL

while (RCC_GetFlagStatus(RCC_FLAG PLLRDY) == RESET){} /%1 PLL )5}
RCC_SYSCLKConfig(RCC_SYSCLKSource PLLCLK); /44 PLL %% J ZZc I £

while (RCC_GetSYSCLKSource() = 0x08){} /245 24 41 15 5))

}

RCC_AHBPeriphClockCmd(ABP2 ¥ %% 1 | ABP2 % 4% 2 |, ENABLE);//Ji1 ) AHP %%
RCC_APB2PeriphClockCmd(ABP2 ¥ % 1| ABP2 1% 2 |, ENABLE); /)% ABP2 %+
RCC_APBI1PeriphClockCmd(ABP2 % #% 1 | ABP2 ##% 2 |, ENABLE); ///i14) ABP1 %%

5. i EXTI: A3 W ek %

B H i — AR A T L 5 | A R b, ] DU AR s rb b, 19 AN BT R RS .
EXTIO~EXTIN5 835 M, EXTI £k 16 #%E8:3] PVD (VDD YA#1) , EXTI £ 17 %33 RTC (%) ,
EXTI £k 18 43| USB (Mefig) .

SEREA I 1, BOESMEH WAt R A AR, AU .



JRERFE

void EXTI Configuration(void)

{

EXTI InitTypeDef EXTI InitStructure; //#h il s £ Wik &2 2Rl 24

EXTI InitStructure. EXTI Line = I8 1J#IE 2; /%58 I A B Wi, —IL 19 4
EXTI InitStructure. EXTI Mode = EXTI Mode_Interrupt; /) & 1 b
EXTI_InitStructure. EXTI Trigger = EXTI_Trigger Falling; // I T1 I B i
EXTI_InitStructure. EXTI LineCmd = ENABLE; //Ji 5l 1 B (192 i
EXTI_Init(&EXTI_InitStructure); IAMBB A TR 5)

}
6. P4 DMA: Hid 521l CPU BB B idE

B —E DMA N HI AT RUIIGE S Fr HLAN A Ak 2 22 18] R EE A%, DT AEAR IR AN 52 CPU
BATHABFNG o XX T AT DIFAIEATRER U BAT KR E, XA W ARLAT L

7. DAL systic: RGEN 2%

He 1) BE A ——n] Ll tH AR R U B VT 2 RS .

FERHNH] 1, ST IS A SE I 5 eR . HERA A3 ] A4 CR

%
static vu32 TimingDelay;//4= a4 75 1
void SysTick Config(void)/systick #1415 %1
{
SysTick CounterCmd(SysTick Counter Disable);/2% 11 2 45 i 1] 4
SysTick ITConfig(DISABLE); /1AL systick H T
SysTick CLKSourceConfig(SysTick CLKSource HCLK Div8); //systick it Hl HCLK {E Jy i} (5, i
HAEFRLL 8.
SysTick_SetReload(9000);/H E I [1] 1 ==Fb (DL 72MHz A HEAifit 50
SysTick ITConfig(ENABLE);//JT )i systic 7

void Delay (u32 nTime) //ZER =[] iR %L

{
SysTick CounterCmd(SysTick Counter Enable); //systic JF4fivl i
TimingDelay = nTime; [k IS A 25 326 ol A%
while(TimingDelay != 0); TR 3 A5 S 58

SysTick CounterCmd(SysTick Counter Disable); //7<[4]11 7%
SysTick CounterCmd(SysTick Counter Clear); /i il 504



void TimingDelay Decrement(void) /3% A2 &A%, BEA H“stm3210x_it.c” 1 [ o W e 3 o B0 ST T .

{

}

if (TimingDelay != 0x00) IR TH AR R AT IR F) 0
{
TimingDelay--; 1B B i ek
}

FE: BUCAGE ], S RARRIR R, BT AR TR ME LUK . BT T A 1) B o £ R
void Delay(vu32 nCount)//f HL3E i 55 %5

{
h

for(; nCount != 0; nCount--);// ({22 sk 40

VE: CMRERACKS,  SUANTE BEORS A VT I B ] DU R 0G ER -
void Delay(vu32 nCount) —//fj 8. {4 B 7] ZiE s 28 4

{

}

int i; /175 B P S i ok A%
for(; nCount != 0; nCount--) /i % 51144
(for (i=0; i<OXFEER; i-++)} /i SR s 4

8. Fi¥k GPIO: /0 ¥ EHRE

TP —Fr s N RS, nTDUE BRI B, HERE,  RERY:
Jy2M, 10M, S50M. tA] LA iZ5 I E 25 N BdE st s .

JEREN T 1, GPIO ¥lUafb k. BT RE P47,

i
void GPIO_Configuration(void)

{

GPIO_InitTypeDef GPIO _InitStructure; //GPIO Ak & BRIL S5
GPIO_InitStructure.GPIO_Pin = GPIO Pin_ 5 5 | GPIO _Pin_ ki 5 ; /4% i 7 & 52 X, b5 %5 Al DL

NONE. ALL. 0 £ 15,
GPIO_InitStructure. GPIO Speed = GPIO Speed 2MHz;//fi i3 [ 2MHz

GPIO_TInitStructure. GPIO_Mode = GPIO_Mode AIN; //Fifbl i At

GPIO_Init(GPIOC, &GPIO_InitStructure); /IC 41 GPIO )itk

Ve DUEPUATACE 4, R4l GPIO JE P 25UAHTR], BRINM GPIO 2404 : ALL, 2MHz, FLATING. QIR

R AT HH— AN BCEA R, IBAH—AT W LIRS, B HE IR W AT 4K AT S 8080 W ERAS L (U HE
{1/ GPIO_InitTypeDef GPIO_InitStructure {0A4) , A4 L ZEINSENE, MAW LA . LUNEEXA T
PR BT T A48 B4 i e e SCo8 e

SN HT 2, M E IS A 0 5 1
%
GPIO_WriteBit(GPIOB, GPIO Pin_2, (BitAction)0x01);/5 A 1



STM32 £tz -t: ibElEk, ARG &
—. S RTHIE %

a) FLIE & DAL aR
b) NEIO H & s FEFR, G I ORI T A IR

—. flash, lib, nvic, rcc fl GPIO, EMFEFERS

@ ZKJUAMEREP A SR B R T IR AR, SRR b T o N ERBERE S S 5T, BT B
SERTRGE R M VR, BT RUTEEBIR R A platform_configh SCfE, SR T THIRIRTE K
AR JL s SNBSS YOAE main.c HLRTPTA AM P9 ] x AR,  EEfl USARTx, PP 3
AR AR R T FUIRSE AN, )57 B NS 25 B RS XA Pk et
@ AERAL ARSI E PR R BTty AR, R HE Nz AR
@ 1 F—0Lib (debug) , RCC (f3ff Flash flifk) , NVIC, GPIO
@ 0> AR ERATT 5K R B 52 S

void RCC_Configuration(void); /158 U BRI a1k R L

void GPIO_Configuration(void); /52 S IR 4G 1L o 5L

void NVIC Configuration(void); /52 X W BRI GH 0 R 5L

void Delay(vu32 nCount); /7€ X HER BRI
® Main FHIFILEL R HER ] -
RCC_Configuration(); JIWFERRT a5 Ak, R 0 H

NVIC_Configuration(); /I TR AR A R )R

GPIO_Configuration(); 117 TR 4 Ak, pR 50 H
® Lib &I

J&7T Lib () Debug & EIMHA], NAZTIAE main &R TG, AZESCR AT E.
@ RCC V& Il

Flash JEAU AL BEa] AAEL,  (EUZ B AR AER A S 2

PR T BT i3 LA I m] LA 48 HL g

IS B A 5 AR A SE BRI DU B S
NVIC & FI -

TR B L S g AT 56 K 3 A BOMES
© GPIO = HI -

TR B R AR P SR AN TR T FH 0 B2 ) A A X

YN ARSI 1O, P s : RCC #J4hi4k B 4T JF RCC_APB2
PeriphClockCmd(RCC_APB2Periph GPIOA);//GP10 HLUIAT T : 10 iyt (50MHz, Out PP) : LI\ (50MHz,
IPU)
GPIO MH

GPIO_WriteBit(GPIOB, GPIO Pin 2, Bit RESET);/ & ¥

GPIO_WriteBit(GPIOB, GPIO_Pin_2, (BitAction)0x01);/5 A\ 1

GPIO_WriteBit(GPIOB, GPIO_Pin 2, (BitAction)0x00);/5 A\ 0

GPIO_ReadInputDataBit(GPIOA, GPIO Pin_6) ;/iz \ 10
(1) {75 Delay pRi%k

void Delay(vu32 nCount)//f ¥t 4iE i £ %7

{for(; nCount != 0; nCount--);}
S D YR
RCC 144k b& H LTS 0 -
RCC_APB2PeriphClockCmd(RCC_APB2Periph USARTI | RCC_APB2Periph  GPIOA | RCC_APB2Perip

h_GPIOB, ENABLE);
-6-



AHFARA W, NVIC HIUHA0 R 54 FH i

GPIO #iH A0S 10 %N\, GPIOB [¥) 2. 10, 11 Jil4ith
GPIO_InitStructure. GPIO Pin = GPIO _Pin 2 ; 11 T

GPIO _InitStructure. GPIO Speed = GPIO Speed 50MHz; /4t /&%
GPIO InitStructure. GPIO Mode = GPIO Mode Out PP; //4ii N it
GPIO_Init(GPIOB, &GPIO_InitStructure); IR,

] L %) A R 2 -
void Delay(vu32 nCount)
{ for (; nCount != 0; nCount--);} IR ELAE i

56 )5 FHE main.c [ while B[S — B
GPIO_WriteBit(GPIOB, GPIO_Pin_2, (BitAction)0x01);/ A 1
Delay (Oxffff) ;

GPIO_WriteBit(GPIOB, GPIO_Pin_2, (BitAction)0x00);/% A 0
Delay (Oxffff) ;

AT DL B B 7E PB2 L0 LED WS T, SR WLk sk T .
STM32 2&id 2 )\: kIR PC ITANEME, & O

a) HI: ERLAE SR D Ml b, 0k ef DRSO VAR T Se . A HARRNTR] e 1k Jm > X H A i
T Z 2 printf F5E AT, [BEAE H SR .

b) WILEAEREE X2 void USART Configuration(void); — //5& X L1461k R %L
c) WAL EH A : void UART Configuration(void);  //H: LI EA 1k & £ T

G LKA EE
void USART Configuration(void)  //H 1444k e %t
{
USART InitTypeDef USART InitStructure; //H 113 B k& BRI 24
USART _InitStructure. USART BaudRate = 9600; //315% 9600
USART _InitStructure. USART WordLength = USART WordLength 8b; /71 8 1%
USART InitStructure. USART StopBits = USART StopBits_1; AR At
USART InitStructure. USART Parity = USART Parity No; Il Ray Vi
USART InitStructure. USART HardwareFlowControl = USART HardwareFlowControl None;//Jt i il
USART _InitStructure. USART Mode = USART Mode Rx | USART Mode Tx;//FIJ Rx Hf0R Tx Ki%ThfE

USART Init(USARTI1, &USART InitStructure); 1191864k
USART Cmd(USARTI, ENABLE); MRELs
J

RCC APB2PeriphClockCmd(RCC_APB2Periph USART1 , ENABLE); // GPIO HL[fj 8 52 AW 3 114 BB L
/T 1R IR AR A

GPIO_InitStructure.GPIO_Pin = GPIO_Pin 9; I 9
GPIO_InitStructure. GPIO Mode = GPIO Mode AF PP; /& Jil#Eb bt
GPIO_Init(GPIOA, &GPIO _InitStructure); /ITX HIgE
GPIO_InitStructure.GPIO Pin = GPIO_Pin_10; I 10

GPIO_InitStructure.GPIO_Mode = GPIO_Mode IN FLOATING; /7% 3 i A\
GPIO_Init(GPIOA, &GPIO _InitStructure); /IRX ¥IHatk



d) fEHNH

RAE—ALFHF

USART SendData(USARTI, %4 11 3% A K

while(USART _GetFlagStatus(USART1, USART FLAG TXE)==RESET){} /%t kik5cHE
£ G VA S S

while(USART GetFlagStatus(USART1, USART FLAG RXNE)==RESET){} /A&fs il 5ete
Ap E= (USART ReceiveData(USART1)); /55— A1

RIE—ANTHFH
@ e XFFFH: char rx_data[250];
@ ARG ALE T E R IE R  Inan - AGhS

int i; 1158 XAFIAL 5t
while(rx_data!="\0")  /AEFIZ AL, FILHCEN0
{

USART SendData(USARTI, rx_data); /&% 74F
while(USART GetFlagStatus(USART1, USART FLAG TXE) == RESET){} /2 775 Jz 1 5¢ b
1++;
H
e) USART V&= I
R BRI 52 T BN PR S S
HRER— AN AR, X A4 3 A5 R A R 7 25 R L
R R DT OB . RCC M40 LTI T 7 RCC_APB2PeriphClockCmd
(RCC_APB2Periph USARTx);GPIO H [fj 45 JiI 4 5 :
0 RX (50Hz, IN FLOATING) ;
10 TX (50Hz, AF PP) ;

) printf AT L CALPRAE, P00 L A HD
(1) W% c hrifERREL:  #include "stdio.h"
(2) Kils ek BoE ACHS . #define PUTCHAR PROTOTYPE int io putchar(int ch) /5 ¥ putchar ¥ /1]
(3) RCC HHTIFAHM £ 1
(4) GPIO HLIAIBEE AR A 1 IR C
(6) H4hn°A putchar B %L
int putchar(int ¢) //putchar %
{
if (c =="\n'"){putchar(\r');}  //K printf [F)\n 2\
USART SendData(USARTI, ¢); /R 5%
while(USART _GetFlagStatus(USART1, USART FLAG TXE) == RESET){} /4515 k1%l
return c; /R A
¥
(7) @i, IR . printf AR R H % 017, %d 25, %0 7% R %s A, /m 8Ur AT .
HE: HAEH T main.c 1.

NVIC #$ O RN -

a) H A A AT AR, LA AT, AT B DR i N2k 2] o DR AR SEBR N
AN P AT I A AR RCR AR E AR, XPHVEAR DL, A R T N R B AN TR
b) WItHt R T O R EOR A . A IR AR G fEFR e R e R s D M A i,
{EHBS NVIC Configuration 5L s JAH N T WA 84T T o
c) IIFE:

i. {EH ORI H USART Cmd Z /Y I0A A I .



USART ITConfig(USARTI, USART IT TXE, ENABLE)y/TXE %, TC {L4seprfilhi, RXNE Bl
Wr, PE wrflfiiedilr, mrLLZZ2A.

ii. RCC. GPIO HLIHFT s R FEA I S, B I &

iii. NVIC BTN A F1 e T ITACH -

NVIC InitTypeDef NVIC _InitStructure;//'[' Wi kil 2 %L

NVIC_InitStructure. NVIC _IRQChannel = USART1_IRQChannel;/ifl it i3 & A i 11 1 ik

NVIC InitStructure. NVIC IRQChannelPreemptionPriority = 0; /"5 76454 0

NVIC InitStructure. NVIC IRQChannelSubPriority = 0; /1R T AL S5 2% 0
NVIC_InitStructure. NVIC IRQChannelCmd = ENABLE; /4T I e
NVIC_Init(&NVIC_InitStructure); 1191864

iv. 1 stm32f10x_it.c X483 void USART1 IRQHandler fRi%t, HPRAPATAY . — b=
ABER: ST iR AW R AT T, SRETE R TR AT, RS AT IR, B A
1%
void USARTI1 IRQHandler(void) //f 10 1 il
{

char RX dat; /& X 74548 i
if (USART GetITStatus(USART1, USART IT RXNE) != RESET) /M7 %/ el i
{USART ClearITPendingBit(USART1, USART IT RXNE); /i i llibsis
GPIO_WriteBit(GPIOB, GPIO _Pin_10, (BitAction)0x01);  /JF itk
RX dat=USART ReceiveData(USARTI1) & Ox7F; /A% %uds, s bk Joni pifr
USART SendData(USARTI, RX dat); /%54
while(USART _GetFlagStatus(USART1, USART FLAG TXE)==RESET){}/~5 5 k1%L i
}
h
d) PR
AJ LA IS AR R TR 48 ] USART _ITConfig(USARTI1, USART IT TXE, DISABLE)K 5% [ o B u v
NVIC_InitTypeDef NVIC InitStructure// s & ZIITE NVIC HIAA A1) 25— 1)
42 )Ry AR L B 5 e AEAT R o ST P e ORI AR ek 2, 71 8o SO A externt+E ARG
UGE SO LB T

STM32 Eid 2 Ju: fTWi'e kAT NE, EXIT (FMF 1/0 H WS A

a)  HIF: FRA DAL, AMEH WA T 1) 10 NSRRI, i Loy LR S EXTI 4 A4
AT R EXTI T
b) Wb EREE X void EXTI Configuration(void); /5& X 10 H K #1461k e %t
¢) WAL BUA A : EXTIL Configuration();/10 Wi )46 Ak i i 17 21 ] -
d) IR
void EXTI Configuration(void)
{
EXTI_InitTypeDef EXTI InitStructure; /EXTI WJIGA S5 5 X
EXTI _ClearITPendingBit(EXTI_LINE KEY BUTTON);//i5 B H Wik ik
GPIO_EXTILineConfig(GPIO_PortSourceGPIOA, GPIO_PinSource3);/5 1L +E
GPIO_EXTILineConfig(GPIO PortSourceGPIOA, GPIO_PinSource4);
GPIO_EXTILineConfig(GPIO_PortSourceGPIOA, GPIO PinSource5);
GPIO_EXTILineConfig(GPIO PortSourceGPIOA, GPIO_PinSource6);
EXTI InitStucture. EXTI Mode = EXTI Mode_Interrupt;/ gL+
EXTI InitStructure. EXTI Trigger = EXTI Trigger Falling;/fi A 45 5
EXTI InitStructure. EXTI Line = EXTI Line3 | EXTI Line4; /4 ik #%
EXTI InitStructure. EXTI LineCmd = ENABLE;//Jii 5
EXTI Init(&EXTI InitStructure);/ #1441k,




}

e) RCC ¥IHtbp&¥h TR VO I
RCC_APB2PeriphClockCmd(RCC_APB2Periph GPIOA , ENABLE); /GPTO #J4fbesiirbe SN 1/0 #571H.
GPIO_InitStructure.GPIO Pin = GPIO Pin_4;///10 4\, GPIOA [f] 4 il A\
GPIO_InitStructure. GPIO_Mode = GPIO Mode IPU; // [-fufii A
GPIO_Init(GPIOA, &GPIO _InitStructure); IATEEAL

f) £ NVIC FIHT4a 40 ok 2R G i LA~ A 3T I AH 50 v i -
NVIC_InitStructure. NVIC IRQChannel = EXTI9 5 IRQChannel; //ifi
NVIC_InitStructure. NVIC IRQChannelPreemptionPriority = 0;// /1 /2
NVIC_InitStructure. NVIC IRQChannelSubPriority = 0; /Wi N 2%
NVIC InitStructure. NVIC IRQChannelCmd = ENABLE; AEES)]
NVIC_Init(&NVIC _InitStructure); IR,

g) £ stm32f10x_it.c /FH#F] void USART1 _IRQHandler &%, & HAPRAPITAUS . —Befsb=
AR S AT AL if WA IO AR T, SRIETERR T WAR AT, R g AT AR IR, B A
1%

if(EXTI_GetITStatus(EXTI Line3) !=RESET) /2 i 4z A= et

{ EXTI_ClearITPendingBit(EXTI_Line3); /1 B Wb
USART SendData(USARTI, 0x41); IIRIEFFF“a”

GPIO_WriteBit(GPIOB, GPIO Pin_2, (BitAction)(1-GPIO ReadOutputDataBit(GPIOB, GPIO Pin_2)));
/LED K= WG A B
}

h)  FRIT E ER

R A JE I B TR AT, 75 e FERAEAR A AN T A A X AN TR T . AR T B R R R 3 A T 2 R T
PATACD

ffH EXTI ) /O H1 W7, 7E5¢/K RCC 5 GPIO W14 8 « Ja 75 B = AF=F: #1ih4k EXTI. NVIC Ff-H
Wi 25 P I AT .

STM32 £ic2z+: TAETAE, PWM %

a) H: A PWM S, CLARWCA N . fr A PBL, BCECh TIM3_CH4, J& HFrii ) LED6 45 il o
b)  XFFRIAE PWM Kt N, BN C T % R TIMI R R ahREZ X 5.
c) WIBREUE X
void TIM_Configuration(void); /3 . TIM ¥JUi46 R %L
d) VIR ek ECA -
TIM_Configuration(); //TIM #J4i4k 28 %0 H
e) WHARREL ART R, TIM FIHILRA 73 A4 S — A A A E A4k -
void TIM_Configuration(void)//TIM #J 41t b5 21

{
TIM_TimeBaselnitTypeDef TIM_ TimeBaseStructure;// i I 4 9] 4 {h 45 1)

TIM_OCInitTypeDef TIM_OCInitStructure;//if it i H 4/ 45 A6 45 4
//TIM3 itk
TIM_TimeBaseStructure. TIM Period = OxFFFF;  //JiJ] 0~FFFF
TIM_TimeBaseStructure. TIM_Prescaler = 5; /11 43 A
TIM_TimeBaseStructure. TIM_ClockDivision = 0;  //f %1731
TIM_TimeBaseStructure. TIM_CounterMode = TIM_CounterMode Up;//#5
TIM_TimeBaselnit(TIM3, &TIM_TimeBaseStructure); //FEAH]UH 1k
TIM_ITConfig(TIM3, TIM_IT CC4, ENABLE);/§] JF K7, A i i Z 4 AU
-10 -



/ITIM3 THITEH] 4L

TIM_OCStructInit(& TIM_OCInitStructure); NN

TIM_OCInitStructure. TIM_OCMode = TIM_OCMode PWM1;  // TAEIRA

TIM_OCInitStructure. TIM_OutputState = TIM_OutputState_Enable; // 152 & K i i, 75 22 PWM #ir il 4 /7 2 X
AT AR

TIM_OCInitStructure. TIM_Pulse = 0x2000;  ///fy 25 K &
TIM_OCInitStructure. TIM_OCPolarity = TIM_OCPolarity High; //#H. 1
TIM_OC4Init(TIM3, &TIM_OCInitStructure); /T TE IR,
TIM_Cmd(TIM3, ENABLE); //J5 ) TIM3

H
f) RCC ¥R EH i TIM B8P IT ) -
RCC_APB2PeriphClockCmd(RCC_APB2Periph_TIM3, ENABLE);
g) GPIO Bl A A i IR TR E . (755 : AF_PP, 50MHz.
h) A AW LE NVIC B intn N ACHS
/AT TF TIM2 Hli
NVIC InitStructure. NVIC_IRQChannel = TIM2_IRQChannel; /i ji
NVIC_InitStructure. NVIC_IRQChannelPreemptionPriority = 3;// /' 5E4
NVIC_InitStructure. NVIC_IRQChannelSubPriority = 1; /178 )5 2%
NVIC InitStructure. NVIC IRQChannelCmd = ENABLE; 1A 3h
NVIC Init(&NVIC_InitStructure); IIR1ER AR
SR EE
void TIM2 IRQHandler(void)
{
if (TIM_GetITStatus(TIM2, TIM_IT CC4) !=RESET) //JIW7 b k5
{
TIM_ClearITPendingBit(TIM2, TIM_IT_CC4); 1135 B vh Wb s
GPIO_WriteBit(GPIOB, GPIO_Pin_11, (BitAction)(1-GPIO_ReadOutputDataBit(GPIOB, GPIO Pin_11)));//LED " {4,
IC4value = TIM_GetCapture4(TIM2); AR B
H
H
i) T -
TIM_SetCompare4(TIM3, A% &); /2% 525 b
) R
EI 10 A GRIRAR S HR e, Leantn R PWM 4t 9K E) LED WA A2 AH N A AF_PP, 15 U B fy AL
Bt o

STM32 iz T—: HIEEW:R, k7 BKERIK

a) H: SEal PWM FABINA SR, LA WA N A A — = i AT I PB1 (19 JHD , B Rl Bk i 4
BN PA3 (13 D , BUE 4 TIM2 CH4, HEAT5256.

b) TR L PWM BIAN AL, BINTET % TIMI (e X, #0 H a3 A H AR s Ul 2R S
RS RE, T AN A ], BT RLIEANK I PWM A AR, T2 5 8 ik e AR

c) WIIHt R EUE X
void TIM_Configuration(void); /52 X TIM ¥JUH1k & %L

d) WA R ECR H -
TIM_Configuration(); //TIM ¥4k & 0H H

e) MIEGRRE, AN TR, TIM ) CAP #JAAtk 70 = ——iF I Ss AW AL . S IE LR AN B s 5
WAL -

void TIM_Configuration(void)//TIM2 (1] CAP ¥Juf 1k pa %L

{

S 11 -



TIM_TimeBaselnitTypeDef TIM_TimeBaseStructure;// i [ # 4/ 4fi k. 45 14

TIM_ICInitTypeDef TIM_ICInitStructure; 1/ E I N UR A S5 )

//TIM2 % th 1464k

TIM_TimeBaseStructure. TIM_Period = OxFFFF;  //Ji| i}l 0~FFFF
TIM_TimeBaseStructure. TIM Prescaler=5; /I3 i

TIM_TimeBaseStructure. TIM_ClockDivision = 0; /i 5175

TIM_TimeBaseStructure. TIM_CounterMode = TIM_CounterMode Up;//#5:
TIM_TimeBaselnit(TIM2, &TIM_TimeBaseStructure);//E A< 4] 41k

/ITIM2 B3 RS 210

TIM_ICInitStructure. TIM_Channel = TIM_Channel 4;//if 1 % 4%

TIM_ICInitStructure. TIM_ICPolarity = TIM_ICPolarity Falling;// | F5 %+

TIM_ICInitStructure. TIM_ICSelection = TIM_ICSelection_DirectTL;//F [l 55 75 74 6 V. ¢ Z
TIM_ICInitStructure. TIM_ICPrescaler = TIM_ICPSC_DIV 1;/43 ¥

TIM_ICInitStructure. TIM_ICFilter = 0x4;  //UEWBCE, 227 LA EIIBEAZ € B AR E 0x0~0xF
TIM_ICInit(TIM2, &TIM_ICInitStructure);  /#I4H1k

TIM_SelectInputTrigger(TIM2, TIM_TS_TI2FP2); //ZE 40} Sl %z 5
TIM_SelectSlaveMode(TIM2, TIM_SlaveMode Reset);//fitli 5 7 5\,
TIM_SelectMasterSlaveMode(TIM2, TIM_MasterSlaveMode Enable); /)i 211 3 I 7% 114 ) fit
TIM ITConfig(TIM2, TIM_IT _CC4, ENABLE);  //#] I Ik

TIM_Cmd(TIM2, ENABLE); //JE8)) TIM2

f) RCC WAL RRET A TIM I BH T -
RCC_APB2PeriphClockCmd(RCC_APB2Periph TIM3, ENABLE);
g) GPIO HL PR A F4 H 8 A Uk AT % & . IN_FLOATING, 50MHz.
h)  AEH R NVIC B8 0 F AR
/ATTF TIM il (S aT—=AHFD
NVIC InitStructure. NVIC_IRQChannel = TIM2 IRQChannel;
NVIC_InitStructure. NVIC IRQChannelPreemptionPriority = 3;
NVIC_InitStructure. NVIC _[RQChannelSubPriority = 2;
NVIC _InitStructure. NVIC_IRQChannelCmd = ENABLE;
i) TN
A3t = TIM_GetCapture4(TIM2);
j) RS
L TR SR R T A G, B S T A PWM BB, XA T LR T 4 — B 15 T . W RAE
H PWM B, BB A2 5 HPIAN A A7, BT RL— AN I 245 HRE R I P PWM A
. H TR AR B e A, Bl PWM it SHi#EAR SRR TIM I8 ESCHl. 0 RanZu b - fe i
Invt s H A SARDD o
il A LEFE PN T P IE R AR, IR
iv.  AEHEASTHIN BRI AA A AR BT B B T B KR, BB K EAEK TN EOR, e e
s AT ARBRET . — ORI BT R ER QR LA S K
(1) RCC ¥IALACHS Bl ) RCC_PCLKxConfig, X/& TIM HFEREI R 5 RSB & o
(2)  TIM WAL TIM Period, 3% & 1408 W1 H44
(3) TIM ¥I4A4LIF) TIM Prescaler, X & tHE0 8 IS STHEGES , A4 TR vHEOR B, AT DME TIM. Period &K,
e BN B

STM32 £ 21T —=: ¥ ARIIEARLL, systic B 8F M H

a) HI: T RGBT P IS5
b) WAL R EOE X
void SysTick Configuration(void);
c) Watbek BoRH] .
SysTick Configuration();
d) HIHIE L

JESIPAA T AR 55 R 2 TN SR

-12-



void SysTick Configuration(void)

{
SysTick CLKSourceConfig(SysTick CLKSource HCLK Div8);/iH %155 8
SysTick_SetReload(250000); JIVHEUR I RS
SysTick_CounterCmd(SysTick Counter Enable); /)i &1 &%
SysTick ITConfig(ENABLE); /AT T e

}
e) {5 NVIC A/ as 1 ek £ L s hn DL R ACREFT I AH 5G i«
NVIC_SystemHandlerPriorityConfig(SystemHandler SysTick, 1, 0);// 452 , RBER s D]
b
f) 7E stm32f10x_it.c (32| void SysTickHandler %L
void SysTickHandler(void)

{
TGENT

}
g) THIENH: KEHUIEIR R EL, PR systic " WTAE TR FHORBAT F OGRS, P A-— Lo gl R b A FH v I 16 ) Bl
AR kg S RS I R B B EASEH, TR E OSSN B RS AR R Ry, SRR SRR . REK G A
Ja, BEIEE, NSRRI G AT R, AW ECR S IR N HUE, AHAENEE e AR R T
i GBTASE: ul6 Tic Val=0; /488 ] T A5t
ii. 7 stm32f10x_it.c SO AR E X
extern ul6 Tic_Val;//TEA S5 MAIN.c 52 XCHURS A Vi AR
iii. & L EREA4FK: void Tic Delay(ul6 Tic_Count);// 5 fiffi #E IR bR %L
iv. KL pR 2L
void Tic Delay(ul6 Tic_Count) //F5fiff ZE I b 57

{
Tic_Val=0; /)RS
while(Tic_Val != Tic_Count){printf("");}// i1
}

v. 7E stm32f10x_it.c X FH void SysTickHandler p&%5 H [ 11
Tic_ Valt++;//4% wifi
vi. WHARY: Tic Delay(10); /K5 ifi 2L i)
vil. BER): G AT AN I printf("); BRECEH S 1L T AR, XN ILRAR AR

STM32 Zidz +=: &k, WREIIM

a) HE@
TEWIRNE M) (FRI'E . RGISAT W BRI A8 AT R R4S, Fr A AN AT B S8 LR fah)
WD IR DR A F

b) A

A PR BRI AR Gt , T 2 5 AR 52 I AR RS 55 (R PAITARE XA e ), iR e R gis
s . —HARGMEE, FRPEEAE Cmpm) %/H}MT, FaH st v ORIk, EENS R Z I F A A i b
ORI T THame) , #5) CPU FF N RS (AMTih, JFAERANT, PR .

c) DXl

MATE T Iwdg——FRIERAR Z ML T R, BEAFMAZI P, PrLAASZ RGN RE MR . GX4%
ek, WAEMre A D FEH T AT 5

Rk k! ‘ ”%%%W%ﬁﬂ‘]ﬁlﬁﬁ?ﬂﬂ%& W5 RGEAH A . WER R BIAGE T, XAt 2k 25
EHT o GXFMREREFEN, ZRATIEIVAE L D FEH T IR

d) WiatkmEoe L. ETWHEAERZEAZ, BB EA SR ERE & T, IR SO .
void WDG_Conﬂguratlon(de)

e) WAt eRHOR ] -
WDG_ Configuration();

- 13-



1) I 1) GEA TSR
void WDG_ Configuration() MRl cEd
{
IR T 1T aR 10
WWDG_SetPrescaler(WWDG_Prescaler 8); /I 2l 8 434l 4ms (PCLK1/4096)/8= 244 Hz (~4 ms)

WWDG_SetWindowValue(65); IS EUE
WWDG_Enable(127); IR EhTH RS, BEE A ] WWDG timeout = ~4 ms * 64 = 262 ms
WWDG_ClearFlag(); I BRBR &AL

WWDG_EnablelT(); I

[N T 1R aG L
IWDG WriteAccessCmd(IWDG WriteAccess Enable);// )5 &) 27 A7 #5152 5
IWDG_SetPrescalerIWDG_Prescaler 32);//40K £} 32 534

IWDG_SetReload(349); VaaREr AN
IWDG_ReloadCounter(); V=R 6
IWDG_Enable(); A& T 1M

}

g) RCCHItht: RARAE 1M T5 LI aa A, T T I H ORI AN TR ZH 2 754 systic TAFA G E
RCC_APB1PeriphClockCmd(RCC_APB1Periph WWDG, ENABLE);

h)y  MOZETIRAEH] systic (1R Wrkemd sy, it LU N systic BT AR SAT T AR T TR ZAE NVIC 71
TS I AN AR

NVIC InitStructure. NVIC_IRQChannel = WWDG_IRQChannel; //i it

NVIC_InitStructure. NVIC_IRQChannelPreemptionPriority = 0; // ' 4 H 45 2

NVIC_InitStructure. NVIC_IRQChannelSubPriority = 0;  //Ii . 1 4 55 2%

NVIC Init(&NVIC_InitStructure); /AT T e

D) R, AT IRCE B SRR, ML TR A systic FRE N R IBRIRA . LUK AR AR AE
stm32f10x_it.c XA,
void WWDG_IRQHandler(void)

{
WWDG_SetCounter(0x7F); /5 #rit 2
WWDG_ClearFlag(); INEBRAREAT

}

void SysTickHandler(void)

{

IWDG ReloadCounter(); JE AT (D

}

j)  ERECHI:
L ARPPERE BN T DA, (HR T THRE, WA ENIE B A !
. WA IR ] — % 244 systic FIWIIRILZ )5 .
il MOLETIMTEE systic PRI, HIE systic MO LA B ROX A5, BroAFRS T b JLAaAES, mlRAAS
52 systic IILARR Y, JLAh systic Ji BRIt n] 2%
%25 A stm32f10x_it.c HiE AL
int Tic IWDG; /AT AR Py R A3 ) W A
% 5. ¥ SysTickHandler A MESACHZ A N TH -
Tic IWDG++; /7% 1 36 1Y
if(Tic IWDG>=100)  //&} 100 /> systic J& I
{
IWDG_ReloadCounter();// 55 i vF £ 2% (ISR
Tic_IWDG=0; S

}
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