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~������BCD�xy�,
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W¹ 24�0�_º »��»�¼�1,½¾^�¿ÀRu����Á 16��Â 16�¼_��

�,ÃS���Ä�89Å�ÆÇ5“-./�01234”(“!734”,
:;��?6�È�_É�Ä��Ê�f�ÊËÌ·���/�0�j1�Í�Î�������Á

Ï.�ÐÑ,��MÒ�vw?Ó�Ô���MÒ(O�j1�ÕÖ×��+ØÙX·qÚ����

Övw�NÛ���ÜÝu�Þ,§g�^½¾�ß�Ru��Ê0/�à|���áÊ�

��âãNÛ�Ê»S×�·�0——flash�lib�nvic�rcc�ä��H�åqXYj1���1�NÛ�
�æNÛ�çÎèéê�,

��89�ÊÈ1�_�1�0——exti�MDA�systic�äÈ�AP�À1,
�� DEMOpëÁ��I0——gpio�usart��ìÆÇÐÑ,
��O�RS1·��I�0——tim�tim1�adc�i2c�spi�íAPîïÁÏ.�ÐÑ,
��FGºð)��0——bkp�iwdg�wwdg�pwr�!7�æÅ��ñ6,
���æ�Ô�òó��,

STM32������������������

1�"# flash
$%&'()* flash+,-.
^�AP——���MN flashhiôÀ�/��õö�÷�øù�úû�ì�îî�º§üý�Êþ
ôÀ flash¨���,
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�Hj1 1�FLASH�Ê��²��ç�îï��É�ôÀ,�	½¾Y�
st�i~��0—24MHz
��÷ Latency=0
24—48MHz��÷ Latency=1
48~72MHz��÷ Latency=2,ÖÁ�ÊË���
16�FLASH_SetLatency(FLASH_Latency_2);
�k�RCC����/��Ó���¸���,

�Hj1 2�F� FLASH����� ��� FLASH��÷,ÖÁ�ÊË���
16�FLASH_PrefetchBufferCmd(FLASH_PrefetchBuffer_Enable);
�k�RCC����/��Ó���¸���,

2�"# lib
/01�23�45
-.

^�AP——_AP�¼_RSAP,äS��ÖÁ�If���� �EWRAMRS!Â�/��
Ó"#��ÖR]$�%&'()*�+�]$,

�Hj1 1�äÁW�/� debug,ÖÁ�ÊË���,
16�

#ifdef DEBUG
debug();

#endif
�k�main/�Fê�,�-.��,

3�"# nvic
6789:;<

^�AP——$AstMN�Ë/�012F(�3Ë/,

�Hj1 1�Ë/����/��õöIkË/4.5�k�(F�ÖR�Ë/�NÛ,ÖÁ�ÊË
���,

16�

void NVIC_Configuration(void)
{

NVIC_InitTypeDef NVIC_InitStructure; //�������	
�

#ifdef VECT_TAB_RAM // � 
 ����� ����������������������������� � �!��� � " # $ %

''''''''''''''''''''''''''''''()�*+*,-+.,/012345678"9:;

NVIC_SetVectorTable(NVIC_VectTab_RAM, 0x0); //<= RAM >?

#else //�
@A#$ VECT_TAB_RAM
NVIC_SetVectorTable(NVIC_VectTab_FLASH, 0x0);//<= Flash B>?

#endif //CDE�FG

��������	
��
����������

NVIC_PriorityGroupConfig(NVIC_PriorityGroup_2); ��HI J(K� LMNOPQRS�

NVIC_InitStructure.NVIC_IRQChannel =Ë/È�7; //T��Q��UV1W�4

NVIC_InitStructure.NVIC_IRQChannelPreemptionPriority = 0; //XYLMN

NVIC_InitStructure.NVIC_IRQChannelSubPriority = 0; //Z[LMN

NVIC_InitStructure.NVIC_IRQChannelCmd = ENABLE;//\]^_`"��

NVIC_Init(&NVIC_InitStructure); //��abc

}
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defg 16 hLMNQOiXYSjZ[S�klLMNmY"�no^pqr#Q NVIC_PriorityGroup_x st

u 0v1v2v3v4QOwp9XYLMNA 1v2v4v8v16 hjZ[LMNA 16v8v4v2v1 h�x#klLMN

"�nyQmA"��Nwz{=|�}~QXYNw�"���|���LM��Q�Z[Nw�"�=|��

����LM���

4�"# RCC
=%>?@:;<

^�AP——$A�N5MN(�I����Ik52F(�3Â���,

�Hj1 1�������/�8�——

16�

void RCC_Configuration(void) //�������
{
ErrorStatus HSEStartUpStatus; //����"�#

RCC_DeInit(); //�����I

RCC_HSEConfig(RCC_HSE_ON); //�T����

HSEStartUpStatus = RCC_WaitForHSEStartUp(); //��������

if (HSEStartUpStatus == SUCCESS)
{
FLASH_PrefetchBufferCmd(FLASH_PrefetchBuffer_Enable);//flash ����Q��

FLASH_SetLatency(FLASH_Latency_2); //flash ��"��

RCC_HCLKConfig(RCC_SYSCLK_Div1); //AHB ������

RCC_PCLK2Config(RCC_HCLK_Div2); //APB20��;i HCLK "f 

RCC_PCLK1Config(RCC_HCLK_Div2); //APB10¡�;i HCLK "f 

//deAHB ¢£¤¥��¦§¨���PB2 ¤¥ ADQI/OQ�N TIMQ©ª 1�APB1 ¤¥ DAQUSBQ SPIQI2CQ
CANQ©ª 2345Q«_ TIM�

RCC_PLLConfig(RCC_PLLSource_HSE_Div1, RCC_PLLMul_9); //PLLCLK = 8MHz * 9 = 72 MHz
RCC_PLLCmd(ENABLE); //\] PLL
while (RCC_GetFlagStatus(RCC_FLAG_PLLRDY) == RESET){} //�� PLL \]

RCC_SYSCLKConfig(RCC_SYSCLKSource_PLLCLK); //¬ PLL HIi����­

while (RCC_GetSYSCLKSource() != 0x08){} //������­"\]

}
RCC_AHBPeriphClockCmd(ABP2I9 1 | ABP2I9 2 |, ENABLE);//\] AHP H®

RCC_APB2PeriphClockCmd(ABP2I9 1 | ABP2I9 2 |, ENABLE); //\] ABP2 H®

RCC_APB1PeriphClockCmd(ABP2I9 1 | ABP2I9 2 |, ENABLE); //\] ABP1 H®

}

5�"# EXTI
2'3A89-.

^�AP——�NI9È8:%;
�E.Ë/�¼º§<=e.Ë/�19�¨>5g?'»@G,
EXTI0AEXTI15BC·$%�EXTI� 16BC· PVDDVDDE}F�EXTI� 17BC· RTCDG�F�
EXTI� 18BC· USBDHIF,

�Hj1 1�I&�NË/���/�,½Ru�_���ÆÇ,
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16�

void EXTI_Configuration(void)
{
EXTI_InitTypeDef EXTI_InitStructure; //��H®�����	
�

EXTI_InitStructure.EXTI_Line =È� 1|È� 2; //H#m¯°±����"_`Qfg 19 h,

EXTI_InitStructure.EXTI_Mode = EXTI_Mode_Interrupt; //°±��

EXTI_InitStructure.EXTI_Trigger = EXTI_Trigger_Falling; //²³´µ¶·¸¹

EXTI_InitStructure.EXTI_LineCmd = ENABLE; //\]��"º»

EXTI_Init(&EXTI_InitStructure); //��H®��\]

}

6�"# DMA
B CDEF CPU#G23.H

^�AP——È8 DMAj1º§��Y�
�I5CJD�K���LM�NfLMçK_OP CPU
hi�æQR,Â����FG��� �S�Á`ã�S�Â�MÒíiT8,

7�"# systic
67I?*

^�AP——º§M
(U1st���J�5øù,

�Hj1 1�ÙÞJ�����/�,�	>1�ÆÇ,

16�

static vu32 TimingDelay;//¼½¾n¿À

void SysTick_Config(void)//systick abcW�

{
SysTick_CounterCmd(SysTick_Counter_Disable);//ÁÂ��#�¨

SysTick_ITConfig(DISABLE); //ÁÂ systick ��

SysTick_CLKSourceConfig(SysTick_CLKSource_HCLK_Div8); //systick �� HCLK �i��­QÃ

-------------------------------------------------------------------------------------ÄÅÆt 8�
SysTick_SetReload(9000);//�I�Ç 1 ÈÉ0t 72MHz iÊËÌÍ;

SysTick_ITConfig(ENABLE);//T\ systic ��

}

void Delay (u32 nTime) //���� ���
{

SysTick_CounterCmd(SysTick_Counter_Enable); //systicF�J�
TimingDelay = nTime; //J�VWXY;Z[-.
while(TimingDelay != 0); //\]�^J�_`
SysTick_CounterCmd(SysTick_Counter_Disable); //�3J�D
SysTick_CounterCmd(SysTick_Counter_Clear); //aûJ�Y

}
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void TimingDelay_Decrement(void) //!"#$��
��%&“stm32f10x_it.c”����'(��)*+,-
{

if (TimingDelay != 0x00) //ÎÏÌ�¾nuÐÑÒ 0
{
TimingDelay--; //Ì�¾nÓÔ

}
}
deÕÖ×Øy��QmÙÚÛÜjH®ÝÞQßàáâ"sãäåæç�ßàs�èc"��W�pée

void Delay(vu32 nCount)//./����
{
for(; nCount != 0; nCount--);//0êë¾nÓÔÌ�;

}

deì��æíQîï¯£ðrÌ�"�ñst��òóêëe

void Delay(vu32 nCount) //./�0�1����
{

int i; //¿À7�ÓÔ¾n

for(; nCount != 0; nCount--) //ÓÔ¾nÌ�

{for (i=0; i<0xffff; i++)} //7�êëÓÔ¾nÌ�

}

8�"# GPIO
I/O3J-.

^�AP——ÖÁM�M
$%bcIk�º§�¨gd5ef5Fg5bh5�ibc�~�j)
k 2M�10M�50M,¼º§4l$%mCì���(�÷��,

�Hj1 1�GPIO���/�,ÖÁ�Ê��,

16�

void GPIO_Configuration(void)
{

GPIO_InitTypeDef GPIO_InitStructure; //GPIO ôõ���	
�

GPIO_InitStructure.GPIO_Pin = GPIO_Pin_�n | GPIO_Pin_�n ; // �ö÷I#$Q øùstu

---------------------------------------------------------------------------------------------------------NONEvALLv0 ú 15�
GPIO_InitStructure.GPIO_Speed = GPIO_Speed_2MHz;//ûá�ü 2MHz
GPIO_InitStructure.GPIO_Mode = GPIO_Mode_AIN; //ýþû�ýS

GPIO_Init(GPIOC, &GPIO_InitStructure); //C P GPIO abc

det²��pqifPQ�P GPIO �äz{��Q�	" GPIO 
�ieALLQ2MHzQFLATING��
| �

��f�	
fP�[HI��Q���f�st
�Qo^���

���¬^�
�H#i�	
�0��

�� GPIO_InitTypeDef GPIO_InitStructure pq;Q�P[��u�	
�"�Q���st
��t´���h�

2�ÒmA[�"�ö¼��#$���

……
}

�Hj1 2�4$%ì� 0' 1
16�

GPIO_WriteBit(GPIOB, GPIO_Pin_2, (BitAction)0x01);//�� 1



- 6 -

STM32� �!�"#$%&'()*+,-��.

��KLMN
OA

a) CÈop�CD
b)g	 IOqop�@r�Ê��sÈ8tu��ÖRE.v�,

	� flash�lib�nvic�rccP GPIO�QR!STUV

� Â²�0/�ËÁW�/���������������ÊË�1,ktw�Êxy���z�

Su{|}~�?��,TU��?�Ê0Å�ËÁ� platform_config.h �.����1�)&É+
�IË�²n�I�>1���Sf main.c�ÓÖÁ�IÊn1 xÆ��zc USARTx��Ê�·Â
�ê�.Ëþ�Ì·��1±��I����� !7Å���Â�Ö���,

� �N�1ÆÇ÷�0/�Ö�Å��N����T�,

� ��áÊ——LibDdebugF�RCCDõö Flash��F�NVIC�GPIO
� �1b´���/��&'�

void RCC_Configuration(void); //#$��abcW�

void GPIO_Configuration(void); //#$�öabcW�

void NVIC_Configuration(void); //#$����abcW�

void Delay(vu32 nCount); //#$��W�

� MainË����/��1� 
RCC_Configuration(); //��abcW�>�

NVIC_Configuration(); //��abcW�>�

GPIO_Configuration(); //�öabcW�>�

� LibTUQ��
�� Lib� Debug/���1�jl�f main/�qF��_S�-��k,

� RCCTUQ��
Flash���Aº§_ñ�����¼_�¼_1�!�,
Ô�RSF�I9��º§��� ,

��~�RSÔ�Ð�R�Ik!�,

	 NVICTUQ��
TUAP�í�í�(Pj�í��Û����,


 GPIOTUQ��
TU§��8�Ë ¡_É$%j1�j�~�(bc�Ik,

Àk¢Ú�£� I/O�ÖRIk�RCC����Ó2F RCC_APB2
PeriphClockCmd(RCC_APB2Periph_GPIOA);�� �K!B��öH#eK!ûá0"#/$%Q!&'+��;(K û�0"#/$%Q

K�);

� GPIOj1
GPIO_WriteBit(GPIOB, GPIO_Pin_2, Bit_RESET);//�I

GPIO_WriteBit(GPIOB, GPIO_Pin_2, (BitAction)0x01);//�� 1
GPIO_WriteBit(GPIOB, GPIO_Pin_2, (BitAction)0x00);//�� 0
GPIO_ReadInputDataBit(GPIOA, GPIO_Pin_6) ;//�� IO

� XY Delay/�
void Delay(vu32 nCount)//è*��W�

{for(; nCount != 0; nCount--);}
ÐÑ�¤�

RCC���/��Ó¥��
RCC_APB2PeriphClockCmd(RCC_APB2Periph_USART1 | RCC_APB2Periph_GPIOA | RCC_APB2Perip
h_GPIOB , ENABLE);
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_1�æË/�NVIC���/�_1�

GPIO abcpqeIO û�QGPIOB " 2v10v11 öûá

GPIO_InitStructure.GPIO_Pin = GPIO_Pin_2 ; //�öù

GPIO_InitStructure.GPIO_Speed = GPIO_Speed_50MHz; //ûá�ü

GPIO_InitStructure.GPIO_Mode = GPIO_Mode_Out_PP; //û�ûáýS

GPIO_Init(GPIOB, &GPIO_InitStructure); //abc

è*"��W�e

void Delay(vu32 nCount)
{ for (; nCount != 0; nCount--);} //êëÌ���

�+,y-= main.c " while B��f.e

GPIO_WriteBit(GPIOB, GPIO_Pin_2, (BitAction)0x01);//�� 1
DelayD0xffffF;
GPIO_WriteBit(GPIOB, GPIO_Pin_2, (BitAction)0x00);//�� 0
DelayD0xffffF;

�º§�·BCf PB2%¨� LED¦§��Y�
�¨¸��,

STM32� �/�&0 PC1234'5678

a) ©��f�HÐÑ`���H¨��op���?6hiÐª,E.ÆÇáU_`����«��
�RS1·� printf®&'hi���-&f�ß�0/�Ë,

b) ���/�&'� void USART_Configuration(void); //#$©ªabcW�

c) ���/��1� void UART_Configuration(void); //©ªabcW�>�

���ÆÇ�

void USART_Configuration(void) //23�����
{
USART_InitTypeDef USART_InitStructure; //©ªHI���	
�

USART_InitStructure.USART_BaudRate = 9600; ///0Ä 9600
USART_InitStructure.USART_WordLength = USART_WordLength_8b; //1í 8 ÷

USART_InitStructure.USART_StopBits = USART_StopBits_1; //1 ÷2Â13

USART_InitStructure.USART_Parity = USART_Parity_No; //45678

USART_InitStructure.USART_HardwareFlowControl = USART_HardwareFlowControl_None;//49:;

USART_InitStructure.USART_Mode = USART_Mode_Rx | USART_Mode_Tx;���T.<º»j*<¹=>ã

USART_Init(USART1, &USART_InitStructure); //abc

USART_Cmd(USART1, ENABLE); //\]©ª

}
RCC_APB2PeriphClockCmd(RCC_APB2Periph_USART1 , ENABLE); // GPIO B�H#�[©ª�öýS

//©ª 1 "�öabc

GPIO_InitStructure.GPIO_Pin = GPIO_Pin_9; //�ö 9
GPIO_InitStructure.GPIO_Mode = GPIO_Mode_AF_PP; //���?ûá

GPIO_Init(GPIOA, &GPIO_InitStructure); //TX abc

GPIO_InitStructure.GPIO_Pin = GPIO_Pin_10; //�ö 10
GPIO_InitStructure.GPIO_Mode = GPIO_Mode_IN_FLOATING; //@Aû�

GPIO_Init(GPIOA, &GPIO_InitStructure); //RX abc
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d) XYj1�
¹=f÷1Be

USART_SendData(USART1,��); //¹=f÷�C

while(USART_GetFlagStatus(USART1, USART_FLAG_TXE) == RESET){} //��¹=��

º»f÷1Be

while(USART_GetFlagStatus(USART1, USART_FLAG_RXNE) == RESET){} //��º»��

-.= (USART_ReceiveData(USART1)); //ºDfh13

¹=fh1B©e 
E í&'¬­o�char rx_data[250];
F Í�fRSG®�%?¥�cgÆÇ

int i; //#$êë¾n

while(rx_data!='\0') //êëG1ûáQÒCD1'\0'
{
USART_SendData(USART1, rx_data); //¹=1B

while(USART_GetFlagStatus(USART1, USART_FLAG_TXE) == RESET){} //��1B¹=��

i++;
}

e) USARTTUQ��
G¯(C°»RS±²�³îï,

ä �W�¬�ôÀ��¬­oîã.��ôÀRSì/�

>1opÖRIk�RCC����Ó2F RCC_APB2PeriphClockCmd
(RCC_APB2Periph_USARTx);GPIO�Ó$%I&�
op RXD50Hz�IN_FLOATINGF

op TXD50Hz�AF_PPF


f) printf/�®&'D_�AP���È8§9�1F
D1FRS c�´/�� #include "stdio.h"
D2Fµ¶/�&'ÆÇ�#define PUTCHAR_PROTOTYPE int __io_putchar(int ch) //#$i putchar [�

D3F RCCË2F�jop
D4FGPIO�ÓI&�jop$%bc
D6F��k putchar/�,

int putchar(int c) //putchar W�

{
if (c == '\n'){putchar('\r');} //¬ printf "\n ¾+\r  
USART_SendData(USART1, c); //¹=1B

while(USART_GetFlagStatus(USART1, USART_FLAG_TXE) == RESET){} //��¹=CD

return c; //HIÅ

}
D7FÈ8��Ñ`�,printf>1-.M
:%c¬­�%d·��%fe¸�,%s¬­o�/n'/rk¹i,
TU�ä 1� main.cË,

NVIC ������� �

a) ©��U1ºÓ�È�E.�H�(²�/��ÆÇ�hiop�Ë/M�»�,¼kfÐ�j1
Ë�_>1Ë/hi�M��½�¾�Ú��Â916¿À��ãNÛop�M�»Á_FË/,

b) ���/�&'�/��1�_1¥�(�1���/��f)&��%&�� ÂÃ�18�
f±� NVIC_Configuration�Ó¥��jFË/ÆÇ�i�,
c) 8�� 
i. fop���Ë USART_Cmd�º��Ë/Ik�
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USART_ITConfig(USART1, USART_IT_TXE, ENABLE);//TXE ¹=��QTC Jû�+��QRXNE º»�

�QPE 56âK��QstuÞh�

ii. RCC5GPIO�Ó2Fop�j�����5$%Ik
iii. NVIC�Ó��opË/2FÆÇ�
NVIC_InitTypeDef NVIC_InitStructure;//���	
�

NVIC_InitStructure.NVIC_IRQChannel = USART1_IRQChannel;//_`HIi©ª 1 ��

NVIC_InitStructure.NVIC_IRQChannelPreemptionPriority = 0; //��YM�N 0
NVIC_InitStructure.NVIC_IRQChannelSubPriority = 0; //��Z[LMN 0
NVIC_InitStructure.NVIC_IRQChannelCmd = ENABLE; //�T��

NVIC_Init(&NVIC_InitStructure); //abc

iv. f stm32f10x_it.c �.ËÌ· void USART1_IRQHandler /���Ë¥�ÄiÆÇ,WÅqÀÆ
��¤�í>1 ifZ�Ç/�G=±�Ë/�Í�aûË/�³��q�;¬­oXY�'ñ�æQ
R,

void USART1_IRQHandler(void) //©ª 1 ��

{
char RX_dat; //#$1B¾n

if (USART_GetITStatus(USART1, USART_IT_RXNE) != RESET) //E�¹±º»��

{USART_ClearITPendingBit(USART1, USART_IT_RXNE); //LÆ��øM

GPIO_WriteBit(GPIOB, GPIO_Pin_10, (BitAction)0x01); //TbJû

RX_dat=USART_ReceiveData(USART1) & 0x7F; //º»�CQN�ÆO
k÷ 
USART_SendData(USART1, RX_dat); //¹=�C

while(USART_GetFlagStatus(USART1, USART_FLAG_TXE) == RESET){}//��¹=CD

}
}
d) Ë/TUQ��

º§È�f�ÊË>1 USART_ITConfig(USART1, USART_IT_TXE, DISABLE)��3Ë/Pj, 
NVIC_InitTypeDef NVIC_InitStructure//#$f#£�= NVIC abcýP"QfG�

�É-.q/��&'�fÊU.c�.Ë&'�-.'/��f�Ë.c�.Ë>1 extern+&'ÆÇÎ
Ì&'�º§mC�1�,

STM32� �9�1:#&;<=>'EXIT (?@ I/OA:)B�

a) ©��åopM�+Í�_>1Ë/hi� IOM�½�¼¿Ú�ÎÏº§È8 EXTIÐ�½ÑQ
.���Òs EXTIË/,
b) ���/�&'� void EXTI_Configuration(void); //#$ IO ��abcW�

c) ���/��1� EXTI_Configuration();//IO ��abcW�>�è*[�e

d) ���/��

void EXTI_Configuration(void)
{
EXTI_InitTypeDef EXTI_InitStructure; //EXTI abcCR#$

EXTI_ClearITPendingBit(EXTI_LINE_KEY_BUTTON);//LÆ��øM

GPIO_EXTILineConfig(GPIO_PortSourceGPIOA, GPIO_PinSource3);//�ö}~

GPIO_EXTILineConfig(GPIO_PortSourceGPIOA, GPIO_PinSource4);
GPIO_EXTILineConfig(GPIO_PortSourceGPIOA, GPIO_PinSource5);
GPIO_EXTILineConfig(GPIO_PortSourceGPIOA, GPIO_PinSource6);
EXTI_InitStructure.EXTI_Mode = EXTI_Mode_Interrupt;//ST}~

EXTI_InitStructure.EXTI_Trigger = EXTI_Trigger_Falling;//¸¹ýS

EXTI_InitStructure.EXTI_Line = EXTI_Line3 | EXTI_Line4; //UV}~

EXTI_InitStructure.EXTI_LineCmd = ENABLE;//\]��

EXTI_Init(&EXTI_InitStructure);//abc
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}

e) RCC���/�ËF� I/O��
RCC_APB2PeriphClockCmd(RCC_APB2Periph_GPIOA , ENABLE); � �K!abcW��#$û� K�!�ö�

GPIO_InitStructure.GPIO_Pin = GPIO_Pin_4; / //IO û�QGPIOA " 4 öû�

GPIO_InitStructure.GPIO_Mode = GPIO_Mode_IPU; //²Wû�

GPIO_Init(GPIOA, &GPIO_InitStructure); //abc

f) f NVIC����/��Ó��§gÆÇ2F��Ë/�
NVIC_InitStructure.NVIC_IRQChannel = EXTI9_5_IRQChannel; //_`

NVIC_InitStructure.NVIC_IRQChannelPreemptionPriority = 0;//YMN

NVIC_InitStructure.NVIC_IRQChannelSubPriority = 0; //Z[N

NVIC_InitStructure.NVIC_IRQChannelCmd = ENABLE; //\]

NVIC_Init(&NVIC_InitStructure); //abc

g) f stm32f10x_it.c �.ËÌ· void USART1_IRQHandler /��f�Ë¥�ÄiÆÇ,WÅqÀÆ
��¤�í>1 ifZ�Ç/�G=±�Ë/�Í�aûË/�³��q�;¬­oXY�'ñ�æQ
R,

if(EXTI_GetITStatus(EXTI_Line3) != RESET) //E���¹±X­

{ EXTI_ClearITPendingBit(EXTI_Line3); //LÆ��øM

USART_SendData(USART1, 0x41); //¹=1B“a”
GPIO_WriteBit(GPIOB, GPIO_Pin_2, (BitAction)(1-GPIO_ReadOutputDataBit(GPIOB, GPIO_Pin_2)));

----------------------------------------------------------------------------------------------------------//LED ¹±ÀYZé

}
h) Ë/TUQ��

Ë/G=���aûË/��^Ü�
ÓÔÕÖ_/G=Â�Ë/,Í�RS�Ë/+×hiÇ/Î

ÄiÆÇ,

>1 EXTI� I/OË/�f_` RCCq GPIOE.Ik��RSñÆ.Q���� EXTI5NVICFË
/5�ìË/ÄiÆÇ,

STM32����������PWM	


a) ["eÊË PWM ûáQtÚ��\][��ûá}� PB1Q\Ii TIM3_CH4Qu[ø^" LED6 :;ö�

b) _`è*" PWM ûá[�Qa�4¯bc TIM1 "�N>ã,dw�

c) abcW�#$e

void TIM_Configuration(void); //#$ TIM abcW�

d) abcW�>�e

TIM_Configuration(); //TIM abcW�>�

e) abcW�Qï�`
�ýPQTIM "abcOik�O——Ê�abcj_`abce

void TIM_Configuration(void)//TIM abcW�

{
TIM_TimeBaseInitTypeDef TIM_TimeBaseStructure;//#�¨abcCR

TIM_OCInitTypeDef TIM_OCInitStructure;//_`ûáabcCR

//TIM3 abc

TIM_TimeBaseStructure.TIM_Period = 0xFFFF; //ef 0gFFFF
TIM_TimeBaseStructure.TIM_Prescaler = 5; //��OÃ

TIM_TimeBaseStructure.TIM_ClockDivision = 0; //��Oh

TIM_TimeBaseStructure.TIM_CounterMode = TIM_CounterMode_Up;//ýS

TIM_TimeBaseInit(TIM3, &TIM_TimeBaseStructure); //Ê�abc

TIM_ITConfig(TIM3, TIM_IT_CC4, ENABLE);//�T��Q��¯£��pq
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//TIM3 _`abc

TIM_OCStructInit(& TIM_OCInitStructure); //�	
�

TIM_OCInitStructure.TIM_OCMode = TIM_OCMode_PWM1; //i�ôõ

TIM_OCInitStructure.TIM_OutputState = TIM_OutputState_Enable; // H#iûáQ¯£ PWM ûáj¯£�

------------------------------------------------------------------------------------------------------�pq

TIM_OCInitStructure.TIM_Pulse = 0x2000; //YAíü

TIM_OCInitStructure.TIM_OCPolarity = TIM_OCPolarity_High; //�kl

TIM_OC4Init(TIM3, &TIM_OCInitStructure); //_`abc

TIM_Cmd(TIM3, ENABLE); //\] TIM3
}
f) RCC abcW���� TIM ��T\e

RCC_APB2PeriphClockCmd(RCC_APB2Periph_TIM3, ENABLE);
g) GPIO B�¬û�jûá�öýSm�HI�nùeAF_PPQ50MHz�
h) ����"�= NVIC Bo��´pqe

//�T TIM2 ��

NVIC_InitStructure.NVIC_IRQChannel = TIM2_IRQChannel; //_`

NVIC_InitStructure.NVIC_IRQChannelPreemptionPriority = 3;//YMN

NVIC_InitStructure.NVIC_IRQChannelSubPriority = 1; //Z[N

NVIC_InitStructure.NVIC_IRQChannelCmd = ENABLE; //\]

NVIC_Init(&NVIC_InitStructure); //abc

��pqe

void TIM2_IRQHandler(void)
{

if (TIM_GetITStatus(TIM2, TIM_IT_CC4) != RESET) //E���X­

{
TIM_ClearITPendingBit(TIM2, TIM_IT_CC4); //LÆ��øM

GPIO_WriteBit(GPIOB, GPIO_Pin_11, (BitAction)(1-GPIO_ReadOutputDataBit(GPIOB, GPIO_Pin_11)));//LED ¾p

IC4value = TIM_GetCapture4(TIM2); //q�rs�Å

}
}

i) è*[�e

TIM_SetCompare4(TIM3, ¾n); //6¾YAå

j) d�Ste

�ö" IO ûáýSuuC[�X#Qå��
� PWM ûáv] LED <[w¬�[�öHi AF_PPQÐ<*xy

@Aûá�

STM32�������
�������������
a) ["eÊË PWM û��zrqQtÚ��\][����
f{"ûá�ö PB1019 ö;Q�º��|U}º

û�" PA3013 ö;Q\Ii TIM2_CH4Qm�~8�

b) _`è*" PWM û�[�Qa�4¯bc TIM1 "�N>ã,dwQ��[
�"[�[ø|~�¯£���

kl�üQ�ïzÛ`efQmt�ï�� PWM û�ýSQ�u«_��rqýS�

c) abcW�#$e

void TIM_Configuration(void); //#$ TIM abcW�

d) abcW�>�e

TIM_Configuration(); //TIM abcW�>�

e) abcW�Qï�`
�ýPQTIM " CAP abcOi��O——Ì�¨Ê�abcv_`abcj��\]

abce

void TIM_Configuration(void)//TIM2 " CAP abcW�

{
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TIM_TimeBaseInitTypeDef TIM_TimeBaseStructure;//#�¨abcCR

TIM_ICInitTypeDef TIM_ICInitStructure; //_`û�abcCR

//TIM2 ûáabc

TIM_TimeBaseStructure.TIM_Period = 0xFFFF; //ef 0gFFFF
TIM_TimeBaseStructure.TIM_Prescaler = 5; //��OÃ

TIM_TimeBaseStructure.TIM_ClockDivision = 0; //��Oh

TIM_TimeBaseStructure.TIM_CounterMode = TIM_CounterMode_Up;//ýS

TIM_TimeBaseInit(TIM2, &TIM_TimeBaseStructure);//Ê�abc

//TIM2 _`"rsabc

TIM_ICInitStructure.TIM_Channel = TIM_Channel_4;//_`}~

TIM_ICInitStructure.TIM_ICPolarity = TIM_ICPolarity_Falling;//´µ¶

TIM_ICInitStructure.TIM_ICSelection = TIM_ICSelection_DirectTI;//�ö	�¦¨_[��

TIM_ICInitStructure.TIM_ICPrescaler = TIM_ICPSC_DIV1;//OÃ¨

TIM_ICInitStructure.TIM_ICFilter = 0x4; //�/HIQ���hef|¾	#/��# 0x0g0xF
TIM_ICInit(TIM2, &TIM_ICInitStructure); //abc

TIM_SelectInputTrigger(TIM2, TIM_TS_TI2FP2); //}~��¸¹­

TIM_SelectSlaveMode(TIM2, TIM_SlaveMode_Reset);//¸¹RS

TIM_SelectMasterSlaveMode(TIM2, TIM_MasterSlaveMode_Enable); //\]#�¨"�]¸¹

TIM_ITConfig(TIM2, TIM_IT_CC4, ENABLE); //�T��

TIM_Cmd(TIM2, ENABLE); //\] TIM2
}

f) RCC abcW���� TIM ��T\e

RCC_APB2PeriphClockCmd(RCC_APB2Periph_TIM3, ENABLE);
g) GPIO B�¬û�jûá�öýSm�HI�IN_FLOATINGQ50MHz�
h) ����"�= NVIC Bo��´pqe

//�T TIM ��0	
f{��;

NVIC_InitStructure.NVIC_IRQChannel = TIM2_IRQChannel;
NVIC_InitStructure.NVIC_IRQChannelPreemptionPriority = 3;
NVIC_InitStructure.NVIC_IRQChannelSubPriority = 2;
NVIC_InitStructure.NVIC_IRQChannelCmd = ENABLE;

i) è*[�e

¾n = TIM_GetCapture4(TIM2);
j) d�Ste

i. o`�"¯����kl�üA�Qmt��%�� PWM û�ýSQ��st�h�örsfVnù��
�

� PWM ýSQ�fV¯£Y�kh�¦¨Qmtfh#�¨�ã����kV PWM û��

ii. o`rs¯£¸¹\]#�¨Qmt PWM ûá	rsï8�=�fh TIM _`²~���
z{"��ã�

�Ì��á"��pq�

iii. A�23
�%rs_`"abcpqQ�uï_"

iv. =Ê�Ì�¨abcpqB�d�}~�ì"Ì�¨íüQ���/�íüï£í`fhÌ�efQÐ<¯£

���ápq����fhÌ�ef"íüÌÍ��´�h
�A�e

01; RCC abcpqB�" RCC_PCLKxConfigQ�u TIM "ÊË��­	����"��� 
02; TIM abc" TIM_PeriodQ�uÌ�ef"Å

03; TIM abc" TIM_PrescalerQ�uÌ�ef" ÃÌ�¨Q�ì`>3Ì�efQst� TIM_Period ¡nçQ

¢�Ì�ðü�

STM32���������������systic��� 
a) ["e������Xm�kt~8——ef��pq	ðr#����

b) abcW�#$e

void SysTick_Configuration(void);
c) abcW�>�e

SysTick_Configuration();
d) abcW�e
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void SysTick_Configuration(void)
{
SysTick_CLKSourceConfig(SysTick_CLKSource_HCLK_Div8);//��Æ 8
SysTick_SetReload(250000); //Ì�efíü

SysTick_CounterCmd(SysTick_Counter_Enable); //\]Ì�¨

SysTick_ITConfig(ENABLE); //�T��

}
e) = NVIC "abcW�B���t´pq�T����e

NVIC_SystemHandlerPriorityConfig(SystemHandler_SysTick, 1, 0);//���NHIQf£HI"�f�� ¤D|

�¥Z

f) = stm32f10x_it.c ¦T�§Ò void SysTickHandler W�

void SysTickHandler(void)
{
��pq

}
g) è*[�eðr��W�Q¨i systic ��©©��X��efêëpqQmtf�ª2���|��"\]j

ÁÂX«�"ðr��W�~¬²ï~�Q�­®«�%ðrÌ�W�¯�pq5ðèQ°V5è*�°Vu>�

yQ¾nL±Q²y����X"³¾nQï�åæ¾n	��"�ÅQ��<´áW��pqjµ¶�´e

i. #$_�¾neu16 Tic_Val=0; //¾n�`ðrÌ�

ii. = stm32f10x_it.c ¦T��[#$e

extern u16 Tic_Val;//=�¦T·� MAIN.c #$"ðrÌ�¾n

iii. #$W�UVevoid Tic_Delay(u16 Tic_Count);//ðr��W�

iv. ðr��W�e

void Tic_Delay(u16 Tic_Count) //ðr��W�

{
Tic_Val=0; //¾nL±

while(Tic_Val != Tic_Count){printf("");}//Ì�

}
v. = stm32f10x_it.c ¦T� void SysTickHandler W�B�o�

Tic_Val++;//¾nÓ�

vi. >�pqeTic_Delay(10); //ðr��

vii. ¸¹e�
OºÌ���h@�" printf("");W�¬2Âi�Q�h�»�5¼

STM32����!�"#�$%&'(
a) ["e 
%½kl¾¿À0�zÁe��Â�ÃÄÅÏ¨jÆÇ��ÃÄÅÏ¨Qßà©©��h�ï�»"»�UVÈÉ

Ê;,Ç"dwjÊ��Ë�

b) ��e

·u�XÅÏ��ÃÄQ_�«�pq#�¹=ÃÄL±nù0�àÌ·��hpqzÍ“ÎÀ”;QÏÐÁ��Â

�ÑÒ�fÓ��ÃÄQ23L±pq0“ÎÀ”;4Ë��Q|Ì�¨��Ì�ïÂQ�ÒÔÒ±�¹±ÃÄ��

0ÀÕ%TbzÖ;Q:; CPU �\Nh��0ï�×QTbØÙ%QÚÛ……;�

c) dwe 
ÆÇ¾¿À Iwdg——�"�½uÆÇ`��,�Q¨iAÆÇ��QmtïD��¥Z"��ÃÄÅÏ¨�0�Ü

ÀuÝX"Q1ÞßàÁ·Øá;¢£�`âãäTâK�

åª¾¿À wwdg——�"�½u��7�"ÃÄÅÏ¨Q��	������
����ïæ%Q�hÀ��çO

��%�0�ÜÀuè^éê"Qè^ïëìí�ï�á;¢£�`âãîTâK�

d) abcW�#$eï`k�À��ðïÞQ���2�ðïÞabcW�ñfò%Q�"�ñuCóôõÔ� 
void WDG_Configuration(void);

e) abcW�>�e

WDG_Configuration();
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f) abcW�

void WDG_Configuration() //¾¿Àabc

{
//îT¾¿Àabc

WWDG_SetPrescaler(WWDG_Prescaler_8); //�� 8 OÃ 4ms (PCLK1/4096)/8= 244 Hz (~4 ms)
WWDG_SetWindowValue(65); //Ì�¨�Å

WWDG_Enable(127); //\]Ì�¨QHIÎÀ�Ç WWDG timeout = ~4 ms * 64 = 262 ms
WWDG_ClearFlag(); //LÆøM÷

WWDG_EnableIT(); //\]��

//ÆÇ¾¿Àabc

IWDG_WriteAccessCmd(IWDG_WriteAccess_Enable);//\]�¦¨��

IWDG_SetPrescaler(IWDG_Prescaler_32);//40K �� 32 OÃ

IWDG_SetReload(349); //Ì�¨�Å

IWDG_ReloadCounter(); //�\Ì�¨

IWDG_Enable(); //\]¾¿À

}

g) RCC abce�AîT¾¿À¯£��abcQÆÇ¾¿ÀA­®"��ï¯£öu¯£ systic i���HI�

RCC_APB1PeriphClockCmd(RCC_APB1Periph_WWDG, ENABLE);

h) ÆÇ¾¿À�� systic "��XÎÀQmto� systic "���Tpq��%�îT¾¿À¯£= NVIC �T

��o��´pqe

NVIC_InitStructure.NVIC_IRQChannel = WWDG_IRQChannel; //_`

NVIC_InitStructure.NVIC_IRQChannelPreemptionPriority = 0; //YM���N

NVIC_InitStructure.NVIC_IRQChannelSubPriority = 0; //Z[��LMN

NVIC_Init(&NVIC_InitStructure); //�T��

i) ��23QîT¾¿À=­®"���ÎÀQÆÇ¾¿À¯£�� systic "#���XÎÀ�t´kh23·=

stm32f10x_it.c ¦T�� 
void WWDG_IRQHandler(void)
{
WWDG_SetCounter(0x7F); //5ßÌ�Å

WWDG_ClearFlag(); //LÆøM÷

}

void SysTickHandler(void)
{
IWDG_ReloadCounter(); //�\Ì�¨0ÎÀ;

}

j) d�Ste

i. AÀlÒ@Sóstï�Qöu÷øwù%ÎÁQÐ<ú·ïÛ`û�ú"á

ii. abc23">�f#£= systic "abc,y�

iii. ÆÇ¾¿À¯£ systic ��XÎQöu systic Íw"�üïã�Í�TSQmt��%�´�GpqQstï

¥Z systic "|�[�Q|� systic efpq�s
be

Qfµe= stm32f10x_it.c �#$¾n

int Tic_IWDG; //ÎÀêë23"ÃÄE�¾n

Qýµe¬ SysTickHandler �ÎÀpq6i´�e

Tic_IWDG++; //¾nÓ�

if(Tic_IWDG>=100) //� 100 h systic efÎÀ

{
IWDG_ReloadCounter();//�\Ì�¨0ÎÀ;

Tic_IWDG=0; //¾nL±

}


