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Introduction

This document describes the ARM®-based 32-bit MCU STM32F101xx and STM32F103xx
firmware library.

This library is a firmware package which contains a collection of routines, data structures
and macros covering the features of all peripherals. It includes a description of the device
drivers plus a set of examples for each peripheral. The firmware library allows any device to
be used in the user application without the need for in-depth study of each peripheral
specifications. As a result, using the firmware library saves significant time that would
otherwise be spent in coding, while reducing the application development and integration
cost.

Each device driver consists of a set of functions covering all peripheral functionalities. The
development of each driver is driven by a common API (application programming interface)
which standardizes the driver structure, the functions and the names of parameters.

The driver source code is developed in ‘Strict ANSI-C’ (relaxed ANSI-C for projects and
examples files). It is fully documented and is MISRA-C 2004 compliant (the compliancy
matrix is available upon request). Writing the whole library in ‘Strict ANSI-C’ makes it
independent from the software toolchain. Only the start-up files depend on the toolchain.

The firmware library implements run-time failure detection by checking the input values for
all library functions. This dynamic checking contributes to enhance the robustness of the
software. Run-time detection is suitable for user application development and debugging. It
adds an overhead and can be removed from the final application code to minimize code size
and execution speed. For more details refer to Section 2.5: Run-time checking on page 46.

Since the firmware library is generic and covers all peripherals functionalities, the size and/or

execution speed of the application code may not be optimized. For many applications, the

library may be used as is. However, for applications having tough constraints in terms of

code size and/or execution speed, the library drivers should be used as a reference on how

to configure the peripheral and tailor them to specific application requirements.

The firmware library user manual is structured as follows:

m Definitions, document conventions and firmware library rules

m Overview of the firmware library (package content, library structure), installation
guidelines, and example on how to use the library.

m Detailed description the firmware library: configuration structure and software functions
for each peripheral.

STM32F101xx and STM32F103xx will be referred to as STM32F101x throughout the
document.
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1 Document and library rules

The user manual and the firmware library use the conventions described in the sections

below.

1.1 Acronyms

Table 1 describes the acronyms used in this document.

Table 1. List of abbreviations
Acronym Peripheral / Unit

ADC Analog/digital converter

BKP Backup registers

CAN Controller area network

DMA DMA controller

EXTI External interrupt/event controller
FLASH Flash memory

GPIO General purpose /O

12C Inter-integrated circuit

IWDG Independent watchdog

NVIC Nested vectored interrupt controller
PWR Power control

RCC Reset and clock controller

RTC Real-time clock

SPI Serial peripheral interface

SysTick System tick timer

TIM General purpose timer

TIM1 Advanced control timer

USART Universal synchronous asynchronous receiver transmitter
WWDG Window watchdog
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1.2 Naming conventions

The firmware library uses the following naming conventions:

® PPP refers to any peripheral acronym, for example ADC. See Section 1.1: Acronyms
for more information.

® System and source/header file names are preceded by ‘stm32f10x_’, for example
stm32f10x_conf.h.

® Constants used in one file are defined within this file. A constant used in more than one
file is defined in a header file. All constants are written in upper case.

® Registers are considered as constants. Their names are in upper case. In most cases,
the same acronyms as in the STM32F10x reference manual document are used.

® Names of peripheral functions are preceded by the corresponding peripheral acronym
in upper case followed by an underscore. The first letter in each word is in upper case,
for example SPI_SendData. Only one underscore is allowed in a function name to
separate the peripheral acronym from the rest of the function name.

® Functions used to initialize the PPP peripheral according to parameters specified in
PPP_InitTypeDef are named PPP_lInit, for example TIM_Init.

® Functions used to reset the PPP peripheral registers to their default values are named
PPP_Delnit, for example TIM_Delnit.

® Functions used to fill the PPP_InitTypeDef structure with the reset values of each
member are named PPP_Structlnit, for example USART_Structinit.

® Functions used to enable or disable the specified PPP peripheral are named
PPP_Cmd, for example SPI_Cmd.

® Functions used to enable or disable an interrupt source of the specified PPP peripheral
are named PPP_ITConfig, for example RCC_ITConfig.

® Functions used to enable or disable the DMA interface of the specified PPP peripheral
are named PPP_DMAConfig, for example TIM1_DMAConfig.

® Functions used to configure a peripheral function always end with the string ‘Config’, for
example GPIO_PinRemapConfig.

® Functions used to check whether the specified PPP flag is set or reset are named
PPP_GetFlagStatus, for example I12C_GetFlagStatus.

® Functions used to clear a PPP flag are named PPP_ClearFlag, for example
I2C_ClearFlag.

® Functions used to check whether the specified PPP interrupt has occurred or not are
named PPP_GetITStatus, for example I12C_GetITStatus.

® Functions used to clear a PPP interrupt pending bit are named

PPP_ClearlTPendingBit, for example I12C_ClearITPendingBit.
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13.1

1.3.2
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Coding rules

This section describes the coding rules used in the firmware Library.

Variables

24 specific variable types are defined. Their type and size are fixed. These types are defined
in the file stm32f10x_type.h:

typedef signed long s32;

typedef signed short sl6;

typedef signed char s8;

typedef signed long const sc32; /* Read Only */
typedef signed short const sclé6; /* Read Only */
typedef signed char const sc8; /* Read Only */

typedef volatile signed long vs32;
typedef volatile signed short vslé6;
typedef volatile signed char vsS8;

typedef volatile signed long const vsc32; /* Read Only */
typedef volatile signed short const vscl6; /* Read Only */
typedef volatile signed char const vscS8; /* Read Only */

typedef unsigned long u32;
typedef unsigned short ulé6;
typedef unsigned char uS8;

typedef unsigned long const uc32; /* Read Only */
typedef unsigned short const uclé6; /* Read Only */
typedef unsigned char const uc8; /* Read Only */

typedef volatile unsigned long vu32;
typedef volatile unsigned short vulé6;
typedef volatile unsigned char wvu8;

typedef volatile unsigned long const vuc32; /* Read Only */
typedef volatile unsigned short const vucl6; /* Read Only */
typedef volatile unsigned char const vuc8; /* Read Only */

Boolean type
bool type is defined in the stm32f10x_type.h file as:

typedef enum
{
FALSE
TRUE
} bool;

O/
!FALSE
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1.3.3

1.3.4

1.35

1.3.6

FlagStatus type

FlagStatus type is defined in the file stm32f10x_type.h. Two values can be assigned to this
variable: SET or RESET.

typedef enum
{

RESET 0,

SET = !|RESET
} FlagStatus;

FunctionalState type

FunctionalState type is defined in the stm32f10x_type.h file. Two values can be assigned to
this variable: ENABLE or DISABLE.

typedef enum
{
DISABLE 0,
ENABLE = !DISABLE
} FunctionalState;

ErrorStatus type

ErrorStatus type is defined in the stm32f10x_type.h file. Two values can be assigned to this
variable: SUCCESS or ERROR.

typedef enum
{
ERROR = 0,
SUCCESS = !ERROR
} ErrorStatus;

Peripherals

Pointers to peripherals are used to access the peripheral control registers. They point to
data structures that represent the mapping of the peripheral control registers.

Peripheral control register structures

stm32f10x_map.h contains the definition of all peripheral structures. The example below
illustrates the SPI register structure declaration:

[ e — Serial Peripheral Interface ---———--—-—------—- */
typedef struct
{
vul6 CR1;
ul6 RESERVEDO;
vul6 CR2;
ul6 RESERVED];
vulé SR;
ul6é RESERVED?2;
vul6 DR;
ul6é RESERVEDS3;
vul6 CRCPR;

37/494




Document and library rules umMo427

38/494

ul6 RESERVED4;

vul6 RXCRCR;

ul6é RESERVED5;

vul6 TXCRCR;

ul6é RESERVED6;
} SPI_TypeDef;

Register names are the register acronyms written in upper case for each peripheral.
RESERVED:I (i being an integer that indexes the reserved field) indicates a reserved field.

Peripheral declaration

All peripherals are declared in stm32f10x_map.h. The following example shows the
declaration of the SPI peripheral:

#ifndef EXT
#Define EXT extern

#endif

#define PERIPH_BASE ((u32)0x40000000)
#define APB1PERIPH BASE PERIPH_BASE

#define APB2PERIPH_BASE (PERIPH_BASE + 0x10000)

/* SPI2 Base Address definition*/
#define SPI2_ BASE (APB1PERIPH_BASE + 0x3800)

/* SPI2 peripheral declaration*/
#ifndef DEBUG

#ifdef _SPI2
#define SPI2 ((SPI_TypeDef *) SPI2_BASE)
#endif /*_SPI2 */

#else /* DEBUG */

#ifdef _SPI2
EXT SPI_TypeDef *SPI2;
#endif /*_SPI2 */

#endif /* DEBUG */
Define the label _SPI, to include the SPI peripheral library in your application.

Define the label _SPIn, to access the SPIn peripheral registers. For example, the _SPI2
label must be defined in stm32f10x_conf.h to be able to access the registers of SPI2
peripheral. _SPIl and _SPIn labels are defined in the stm32f10x_conf.h file as follows:

#define _SPI
#define _SPI1
#define _SPI2

Each peripheral has several dedicated registers which contain different flags. Registers are
defined within a dedicated structure for each peripheral. Flags are defined as acronyms
written in upper case and preceded by ‘PPP_FLAG_'.Flag definition is adapted to each
peripheral case and defined in stm32f10x_ppp.h.
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Note:

1

To enter DEBUG mode you have to define the label DEBUG in the file stm32f10x_conf.h.
This creates a pointer to the peripheral structure in SRAM. Debugging consequently
becomes easier and all register settings can be obtain by dumping a peripheral variable. In
both cases SPI2 is a pointer to the first address of the SPI2 peripheral.

The DEBUG variable is defined in the stm32f10x_conf.h file as follows:
#define DEBUG 1
The DEBUG mode is initialized as follows in the stm32f10x_lib.c file:

#ifdef DEBUG
void debug(void)
{

#ifdef _SPI2
SPI2 = (SPI_TypeDef *) SPI2_BASE;
#endif /*_SPI2 */

}
#endif /* DEBUG*/

When the DEBUG mode is selected, the assert_param macro is expanded and run time
checking is enabled in the firmware library code.

The DEBUG mode increases the code size and reduces the code performance. For this
reason, it is recommended to used it only when debugging the application and to remove it
from the final application code.
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Package description

The firmware library is supplied in one single zip file. The extraction of the zip file generates
one folder, STM32F10xFWLib\FWLib, which contains the following sub-folders:

Figure 1. Firmware library folder structure

=l PwLib
=) examples
+-=h ADC
i BEF
I Can
) Cortexk3
iy DEBUG
I DA
I EXTI
{ FLASH
= GRIO
i 12C
i MWDG
I HVIC
= PR
{c3 RCC
i RTC
i SPI
=) SwsTick
= TIM
i TIM
Iy USART
I wWwDG
=14 library
+-{7) inc
+-{ ) =rc
=+ project
+-5) WAk
+-{=3 RIDE
+-2) RYMDE
[£] main.c
[h] =tm32f1 0x_conf.h
[E] stm32F10s_it.c
[h] =tm32F1 Os_ith

O o s o O e 3 O

U

Examples folder

This Examples folder contains, for each peripheral sub-folder, the minimum set of files
needed to run a typical example on how to use a peripheral:

readme.txt: - brief text file describing the example and how to make it work,

stm32f10x_conf.h - header file allowing to configure the peripherals that are used, and
containing miscellaneous DEFINE statements,

stm32f10x_it.c - source file containing the interrupt handlers (the function bodies may
be emptied if not used),

stm32f10x_it.h - header file including all interrupt handler prototypes,
main.c - example of code

All the examples are independent from the software toolchain.
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2.1.2 Library folder
The Library folder contains all the subdirectories and files that make up the core of the
library:
m inc sub-folder contains the firmware library header files. They do not need to be modified
by the user:
— stm32f10x_type.h: common data types and enumeration used in all other files,
— stm32f10x_map.h: peripherals memory mappings and registers data structures,
— stm32f10x_lib.h: main header file including all other headers,
— stm32f10x_ppp.h (one header file per peripheral): function prototypes, data
structures and enumeration.
— cortexm3_macro.h: header file for cortexm3_macro.s.
m src sub-folder contains the firmware library source files. They do not need to be modified
by the user:
— stm32f10x_ppp.c (one source file per peripheral): function bodies of each
peripheral.
— stm32f10x_lib.c: all peripherals pointers initialization.
Note: All library files are coded in Strict ANSI-C and are independent from the software toolchain.
2.1.3 Project folder

The Project folder contains a standard template project program that compiles all library
files plus all the user-modifiable files that are necessary to create a new project:

stm32f10x_conf.h: configuration header file with all peripherals defined by default.
stm32f10x_it.c: source file containing the interrupt handlers (the function bodies are
empty in this template).

stm32f10x_it.h: header file including all interrupt handlers prototypes.

main.c: main program body.

m EWARM, RVMDK, RIDE: it is used by the toolchain, and refers to the readme.txt file
located in the same folder.
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Description of firmware library files

Table 2 lists and describes the different files used by the firmware library.

The firmware library architecture and file inclusion relationship are shown in Figure 2. Each
peripheral has a source code file, stm32f10x_ppp.c, and a header file, stm32f10x_ppp.h.
The stm32f10x_ppp.c file contains all the firmware functions required to use the PPP
peripheral. A single memory mapping file, stm32f10x_map.h, is supplied for all peripherals.
It contains all the register declarations used both in Debug and release modes.

The header file stm32f10x_lib.h includes all the peripheral header files. This is the only file
that needs to be included in the user application to interface with the library.

stm32f10x_conf.h is the only file which must be modified by the user. It is used to specify the
set of parameters to interface with the library before running any application.

Table 2. Firmware library files

File name Description

Parameter configuration file.

It must be modified by the user to define the parameters used to interface with
the library before running any application.

stm32f10x_conf.h | The user can enable or disable peripherals by using the template and can also
change the value of the external Quartz oscillator.

This file can also be used to enable the Debug or Release mode before
compiling the firmware library.

main.c Main example program body.

stm32f10x_it.h Header file including all interrupt handlers prototypes.

Peripheral interrupt functions file.

The user can modify it by including the code of interrupt functions used in his
application. In case of multiple interrupt requests mapped to the same interrupt
vector, the function polls the interrupt flags of the peripheral to identify the
exact source of the interrupt. The names of these functions are already
provided in the firmware library.

stm32f10x_it.c

Header file including all peripheral header files.

stm32f10x_lib.h |1t is the only file that has to be included in the user application to interface with
the firmware library.

Debug mode initialization file.

It includes the definition of variable pointers. Each one points to the first
stm32f10x_lib.c | address of a specific peripheral and to the definition of the function which is
called when the Debug mode is enabled.

This function initializes the defined pointers.

This file implements memory mapping and physical registers address

Stm32f10x_map.h definition for both debug and release modes. It is supplied with all peripherals.

Common declarations file.

stm32f10x_type.h
—YP It includes common types and constants used by all peripheral drivers.

stm32f10x_ppp.c | Driver source code file of PPP peripheral written in C language.

Header file of PPP peripheral. It includes the definition of PPP peripheral

stm32f10x_ppp.h functions and variables used within these functions.
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Table 2. Firmware library files (continued)

File name

Description

cortexm3_macro.h

Header file for cortexm3_macro.s.

cortexm3_macro.s

Instruction wrappers for special Cortex-M3 instructions.

Figure 2. Firmware library file architecture

Application
Layer

application.c

stm32f10x_type.h

(*) Some RCC routines are used:
- In PPP_Delnit function to reset the peripheral
- To get the bus clock frequency on which the com peripheral are connected

stm32f10x_rcc.h

stm32f10x_lib.h <
_____ S R [T A A

API Layer < ¥ stm32f10x_map.h
Stm32f10x_it.h ¥

3 stm32f10x_ppp.h
stm32f10x_lib.c ;

stm32f10x_ppp.c
Hardware T
Layer PPP
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1

Peripheral initialization and configuration

This section describes step-by-step how to initialize and configure a peripheral. The
peripheral will be referred to as PPP.

1. Inthe main application file, declare a PPP_InitTypeDef structure, for example:

PPP_InitTypeDef PPP_InitStructure;

The ppp_1nitstructure iS @ working variable located in data memory area. It allows to
initialize one or more PPP instances.

2. Fill the ppp_1nitstructure variable with the allowed values of the structure member.
There are two ways of doing this:

a) Configuring the whole structure by following the procedure described below:

PPP_InitStructure.memberl = vall;
PPP_InitStructure.member2 = val2;
PPP_InitStructure.memberN = valN;
/* where N is the number of the structure members */

The previous initialization step can be merged in one single line to optimize the
code size:

PPP_InitTypeDef PPP_InitStructure = { vall, val2,.., valN}

b) Configuring only a few members of the structure: in this case the user should
modify the ppp_1nitstructure variable that has been already filled by a call to the
PPP_Structlnit(..) function. This ensures that the other members of the
PPP_InitStructure Variable are initialized to the appropriate values (in most cases
their default values).

PPP_StructInit (&PPP_InitStructure) ;

PP_InitStructure.memberX = valX;

PPP_InitStructure.memberY = valy;

/*where X and Y are the members the user wants to configure*/

3. Initialize the PPP peripheral by calling the PPP_Init(..) function.

PPP_Init (PPP, &PPP_InitStructure);

4. At this stage the PPP peripheral is initialized and can be enabled by making a call to
PPP_Cmd(..) function.
PPP_Cmd (PPP, ENABLE) ;

The PPP peripheral can then be used through a set of dedicated functions. These
functions are specific to the peripheral. For more details refer to Section 3: Peripheral
firmware overview.

Before configuring a peripheral, its clock must be enabled by calling one of the following
functions:

RCC_AHBPeriphClockCmd (RCC_AHBPeriph_ PPPx, ENABLE) ;
RCC_APB2PeriphClockCmd (RCC_APB2Periph_PPPx, ENABLE) ;
RCC_APBlPeriphClockCmd (RCC_APBlPeriph_PPPx, ENABLE) ;

PPP_Delnit(..) function can be used to set all PPP peripheral registers to their default
values:

PPP_DelInit (PPP)
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To modify the peripheral settings after configuring the peripheral, the user can proceed as
follows:

PPP_InitStucture.memberX = valX;

PPP_InitStructure.memberY = valY; /* where X and Y are the only
members that user wants to modify*/

PPP_Init (PPP, &PPP_InitStructure);

Bit-Banding

The Cortex-M3 memory map includes two bit-band memory regions. These regions map
each word in an alias region of memory to a bit in a bit-band region of memory. Writing to a
word in the alias region has the same effect as a read-modify-write operation on the
targeted bit in the bit-band region.

All the STM32F10x peripheral registers are mapped in a bit-band region. This feature is
consequently intensively used in functions which perform single bit set/reset in order to
reduce and optimize code size.

Section 2.4.1 and Section 2.4.2 give a description of how the bit-band access is used in the
peripheral firmware library.

Mapping formula

The mapping formula shows how to link each word in the alias region to a corresponding
target bit in the bit-band region. The mapping formula is given below:

bit_word_offset = (byte_offset x 32) + (bit_number x 4)
bit_ word_addr = bit_band_base + bit_word_offset
where:

® bit word_offset is the position of the target bit in the bit-band memory region

® bit word_addr is the address of the word in the alias memory region that maps to the
targeted bit.

® bit band_base is the starting address of the alias region
® byte offsetis the number of the byte in the bit-band region that contains the targeted bit
® bit_number is the bit position (0-31) of the targeted bit.

Example of implementation

The following example shows how to map the PLLON[24] bit of RCC_CR register in the
alias region:

/* Peripheral base address in the bit-band region */

#define PERIPH_BASE ((u32)0x40000000)

/* Peripheral address in the alias region */

#define PERIPH_BB_BASE ((u32)0x42000000)

/* === RCC registers bit address in the alias region ------ */
#define RCC_OFFSET (RCC_BASE - PERIPH_BASE)

/* ——— CR Register ---*/

/* Alias word address of PLLON bit */
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#define CR_OFFSET (RCC_OFFSET + 0x00)
#define PLLON_BitNumber 0x18
#define CR_PLLON_BB (PERIPH_BB_BASE + (CR_OFFSET * 32

(PLLON_BitNumber * 4))

To code a function which enables/disables the PLL, proceed as follows:

#define CR_PLLON_Set ((u32)0x01000000)
#define CR_PLLON_Reset ((u32) OXFEFFFFFF)

void RCC_PLLCmd (FunctionalState NewState)
{

if (NewState != DISABLE)

{ /* Enable PLL */
RCC->CR |= CR_PLLON_Set;

}

else

{ /* Disable PLL */
RCC->CR &= CR_PLLON_Reset;

}

Using bit-band access this function will be coded as follows:

void RCC_PLLCmd (FunctionalState NewState)

{
*(vu32 *) CR_PLLON_BB = (u32)NewState;

Run-time checking

The firmware library implements run-time failure detection by checking the input values of all
library functions. The run-time checking is achieved by using an assert_param macro. This
macro is used in all the library functions which have an input parameter. It allows to check
that the input value lies within the parameter allowed values.

Example: PWR_ClearFlag function

stm32f10x_pwr.c:

void PWR_ClearFlag(u32 PWR_FLAG)

{
/* Check the parameters */
assert_param(IS_PWR_CLEAR_FLAG (PWR_FLAG) ) ;
PWR->CR |= PWR_FLAG << 2;

}

stm32f10x_pwr.h:

/* PWR Flag */

#define PWR_FLAG_WU ((u32)0x00000001)
#define PWR_FLAG_SB ((u32)0x00000002)
#define PWR_FLAG_PVDO ((u32)0x00000004)
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#define IS_PWR_CLEAR_FLAG(FLAG) ((FLAG == PWR_FLAG_WU) || (FLAG ==
PWR_FLAG_SB))

If the expression passed to the assert_param macro is false, the assert_failed function is
called and returns the name of the source file and the source line number of the call that
failed. If the expression is true, no value is returned.

The assert_param macro is implemented in stm32f10x_conf.h:

/* EXported MaCroO —————— - = - oo */

#ifdef DEBUG

VARt R A A AR R R EEEEEEE LR EEEEEEE R EE R E R

* Macro Name : assert_param

* Description : The assert_param macro is used for function's parameters check.
* It is used only if the library is compiled in DEBUG mode.

* Input : - expr: If expr is false, it calls assert_failed function

* which reports the name of the source file and the source

* line number of the call that failed.

* If expr is true, it returns no value.

* Return : None

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

#define assert_param(expr) ((expr) ? (void)0 : assert_failed((u8 *)__FILE__ ,
_ _LINE_ ))

/* Exported functions —------——————-— - */
void assert_failed(u8* file, u32 line);

#else
#define assert_param(expr) ((void)O0)

#endif /* DEBUG */

The assert_failed function is implemented in the main.c file or in any other user C file:

#ifdef DEBUG

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

* Function name : assert_failed

* Description : Reports the name of the source file and the source line number
* where the assert_param error has occurred.

* Input : - file: pointer to the source file name

* - line: assert_param error line source number

* Output : None

* Return : None

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

void assert_failed(u8* file, u32 line)
{

/* User can add his own implementation to report the file name and line number,
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ex: printf ("Wrong parameters value: file %$s on line %d\r\n", file, line) */

/* Infinite loop */
while (1)
{
}
}
#endif

The run-time checking, that is the assert_param macro, should only be used when
the library is compiled in DEBUG mode.

It is recommended to use run-time checking during application code development and
debugging, and to remove it from the final application to improve code size and speed
(because of the overhead it introduces).

However if the user wants to keep this functionality in his final application, he can re-use the
assert_param macro defined within the library to test the parameter values before calling
the library functions.
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Peripheral firmware overview

This section describes in detail each peripheral firmware library. The related functions are
fully described, an example of how to use them is provided.

The functions are described in the following format:

Table 3. Function description format

Function name

The name of the peripheral function

Function prototype

Prototype declaration

Behavior description

Brief explanation of how the function is executed

Input parameter {x}

Description of the input parameters

Output parameter {x}

Description of the output parameters

Return Value

Value returned by the function

Required preconditions

Requirements before calling the function

Called functions

Other library functions called
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Analog/digital converter (ADC)

The analog/digital converter (ADC) consists of an input multiplexing channel selector

feeding an approximation converter. The conversion resolution is of 12 bits.

The data structures used in the ADC firmware library are described in Section 4.1, while
Section 4.2 presents the firmware library functions.

ADC register structure

The ADC register structure, ADC_TypeDef, is defined in the stm32f10x_map.h file as

follows:

typedef struct

{
vu32

SR;

vu32 CR1;

vu32 CR2;

vu32 SMPR1;
vu32 SMPR2;
vu32 JOFR1;
vu32 JOFR2;
vu32 JOFR3;
vu32 JOFR4;
vu32 HTR;

vu32 LTR;

vu32 SQR1;
vu32 SQR2;
vu32 SQR3;
vu32 JSQR;
vu32 JDR1;
vu32 JDR2;
vu32 JDR3;
vu32 JDR4;
vu32 DR;

} ADC_TypeDef;

Table 4 gives the lists of ADC registers:

Table 4. ADC registers
Register Description

SR ADC Status Register

CR1 ADC Configuration Registerl

CR2 ADC Configuration Register2

SMPR1 ADC Sample Time Registerl

SMPR2 ADC Sample Time Register2

JOFR1 ADC Offset Registerl

JOFR2 ADC Offset Register2
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Table 4. ADC registers (continued)
Register Description

JOFR3 ADC Offset Register3

JOFR4 ADC Offset Register4

HTR ADC High Voltage Threshold Register

LTR ADC Low Voltage Threshold Register

SQR1 ADC Sequence Selector for Regular group Registerl
SQR2 ADC Sequence Selector for Regular group Register2
SQR3 ADC Sequence Selector for Regular group Register3
JSQR ADC Sequence Selector for Injected group Register
JDR1 ADC Data converted Injected group Registerl

JDR2 ADC Data converted Injected group Register2

JDR3 ADC Data converted Injected group Register3

JDR4 ADC Data converted Injected group Register4

DR ADC Regular group data Register

The two ADC peripherals are declared in stm32f10x_map:

#define
#define
#define
#define
#define
#define

#ifndef

PERIPH_BASE

((u32)0x40000000)

APB1PERIPH_BASE PERIPH_BASE

APB2PERIPH_BASE
AHBPERIPH_BASE
ADC1_BASE
ADC2_BASE

DEBUG

#ifdef _ADC1
#define ADC1
#endif /*_ADC1l */

#ifdef _ADC2
#define ADC2
#endif /*_ADC2 */

#else

/* DEBUG */

#ifdef _ADC1
EXT ADC_TypeDef
#endif /*_ADC1l */

#ifdef _ADC2
EXT ADC_TypeDef
#endif /*_ADC2 */

#endif

(PERIPH_BASE + 0x10000)
(PERIPH_BASE + 0x20000)

(APB2PERIPH_BASE + 0x2400)
(APB2PERIPH_BASE + 0x2800)

( (ADC_TypeDef *) ADC1_BASE)

( (ADC_TypeDef *) ADC2_BASE)

*ADC1;

*ADC2;
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When using the Debug mode, _ADC1 and _ADC?2 pointers are initialized in stm32f10x_lib.c

file:

#ifdef _ADC1
ADC1 = (ADC_TypeDef *)
#endif /*_ADC1l */

#ifdef _ADC2
ADC2 = (ADC_TypeDef *)
#endif /*_ADC2 */

ADC1_BAGSE;

ADC2_BAGSE;

To access the ADC registers, _ADC, ADC1 and _ADC2 must be defined in

stm32f10x_conf.h, as follows:

#define _ADC
#define _ADC1
#define _ADC2

ADC library functions

Table 5 lists the ADC firmware library functions.

Table 5. ADC firmware library functions

Function name

Description

ADC_Delnit

Resets the ADCx peripheral registers to their
default reset values.

ADC_Init

Initializes the ADCx peripheral according to the
parameters specified in the ADC_InitStruct.

ADC_Structlnit

Fills each ADC_InitStruct member with its default
value.

ADC_Cmd Enables or disables the specified ADC peripheral.
ADC DMACMd Enables or disables the specified ADC DMA

- request
ADC_ITConfig Enables or disables the specified ADC interrupts.

ADC_ResetCalibration

Resets the selected ADC calibration registers

ADC_GetResetCalibrationStatus

Gets the selected ADC reset calibration registers
status.

ADC_StartCalibration

Starts the selected ADC calibration process.

ADC_GetCalibrationStatus

Gets the selected ADC calibration status.

ADC_SoftwareStartConvCmd

Enables or disables the selected ADC software
start conversion.

ADC_GetSoftwareStartConvStatus

Gets the selected ADC Software start conversion
Status.
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Table 5.

ADC firmware library functions (continued)

Function name

Description

ADC_DiscModeChannelCountConfig

Configures the discontinuous mode for the selected
ADC regular group channel.

ADC_DiscModeCmd

Enables or disables the discontinuous mode on
regular group channel for the specified ADC.

ADC_RegularChannelConfig

Configures for the selected ADC regular channel
the corresponding rank in the sequencer and the
sample time.

ADC_ExternalTrigConvCmd

Enables or disables the ADCx conversion through
external trigger

ADC_GetConversionValue

Returns the last ADCx conversion result data for
regular channel

ADC_GetDualModeConversionValue

Returns the last ADCs conversion result data in
dual mode

ADC_AutolnjectedConvCmd

Enables or disables the selected ADC automatic
injected group conversion after regular one

ADC_InjectedDiscModeCmd

Enables or disables the discontinuous mode for
injected group channel for the specified ADC

ADC_ExternalTriglnjectedConvConfig

Configures the ADCx external trigger for injected
channels conversion

ADC_ExternalTriglnjectedConvCmd

Enables or disables the ADCx injected channels
conversion through external trigger

ADC_SoftwareStartinjectedConvCmd

Enables or disables the selected ADC start of the
injected channels conversion

ADC_GetSoftwareStartinjectedConvStatus

Gets the selected ADC Software start injected
conversion Status.

ADC_InjectedChannelConfig

Configures for the selected ADC injected channel
its corresponding rank in the sequencer and its
sample time.

ADC_InjectedSequencerLengthConfig

Configures the sequencer length for injected
channels

ADC_SetlnjectedOffset

Sets the injected channels conversion value offset

ADC_GetlnjectedConversionValue

Returns the ADC conversion result data for the
selected injected channel

ADC_AnalogWatchdogCmd

Enables or disables the analog watchdog on
single/all regular or injected channels

ADC_AnalogWatchdogThresholdsConfig

Configures the high and low thresholds of the
analog watchdog

ADC_AnalogWatchdogSingleChannelConfig

Configures the analog watchdog guarded single
channel

ADC_TempSensorVrefintCmd

Enables or disables the temperature sensor and
Vrefint channel.
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Table 5.

ADC firmware library functions (continued)

Function name

Description

ADC_GetFlagStatus

Checks whether the specified ADC flag is set or
not.

ADC_ClearFlag

Clears the ADCx pending flags.

ADC_GetITStatus

Checks whether the specified ADC interrupt has
occurred or not.

ADC_ClearlTPendingBit

Clears the ADCx interrupt pending bits.

ADC_Delnit function

Table 6 describes the ADC_Delnit function.

Table 6.

ADC_Delnit function

Function name

ADC_Delnit

Function prototype

void ADC_Delnit(ADC_TypeDef* ADCXx)

Behavior description

Resets the ADCx peripheral registers to their default reset values.

Input parameter

ADCx: where x can be either 1 or 2 to select ADC peripheral ADC1 or
ADC2.

Output parameter None
Return parameter None
Required preconditions None

Called functions

RCC_APB2PeriphClockCmd().

Example:

/* Resets ADC2 */
ADC_DeInit (ADC2) ;

ADC_Init function

Table 7 describes the ADC_Init function.

Table 7.

ADC _Init function

Function name

ADC_Init

Function prototype

void ADC_Init(ADC_TypeDef* ADCx, ADC_InitTypeDef*
ADC_InitStruct)

Behavior description

Initializes the ADCx peripheral according to the parameters specified in
the ADC_InitStruct.

Input parameterl

ADCx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.

Input parameter2

ADC_InitStruct: pointer to an ADC_InitTypeDef structure that contains
the configuration information for the specified ADC peripheral.

Refer to the Section 4.2.3: ADC_Structlnit function for a full description
of the ADC_InitStruct values.

Output parameter

None
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Table 7. ADC_Init function (continued)

Return parameter None
Required preconditions None
Called functions None

ADC _InitTypeDef structure

The ADC_InitTypeDef structure is defined in the stm32f10x_adc.h file:

typedef struct

{
u32 ADC_Mode;

FunctionalState ADC_ScanConvMode;
FunctionalState ADC_ContinuousConvMode;

u32 ADC_ExternalTrigConv;

u32 ADC_DatalAlign;
u8 ADC_NbrOfChannel;
} ADC_InitTypeDef

ADC_Mode

ADC_Mode configures the ADC to operate in independent or dual mode. See Table 8 for the

values taken by this member.

Table 8. ADC_Mode definition

ADC_Mode

Description

ADC_Mode_Independent

ADC1 and ADC2 operate in independent mode

ADC_Mode_ReglnjecSimult

ADC1 and ADC2 operate in simultaneous
sample/hold 1 and 2 mode

ADC_Mode_RegSimult_AlterTrig

ADC1 and ADC2 operate in simultaneous
sample/hold 2 and Alternate trigger mode

ADC_Mode_InjecSimult_Fastinterl

ADC1 and ADC2 operate in simultaneous
sample/hold 1 and Interleaved 1 mode

ADC_Mode_InjecSimult_SlowlInterl

ADC1 and ADC2 operate in simultaneous
sample/hold 1 and Interleaved 2 mode

ADC_Mode_InjecSimult

ADC1 and ADC2 operate in simultaneous
sample/hold 1 mode

ADC_Mode_RegSimult

ADC1 and ADC2 operate in simultaneous
sample/hold 2 mode

ADC_Mode_Fastinterl

ADC1 and ADC2 operate in interleaved 1 mode

ADC_Mode_SlowInterl

ADC1 and ADC2 operate in interleaved 2 mode

ADC_Mode_AlterTrig

ADC1 and ADC2 operate in alternate trigger mode

ADC_ScanConvMode

ADC_ScanConvMode specifies whether the conversion is performed in Scan (multi-
channels) or Single (one channel) mode. This member can be set to ENABLE or DISABLE.
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ADC_ContinuousConvMode

ADC_ContinuousConvMode specifies whether the conversion is performed in Continuous or
Single mode. This member can be set to ENABLE or DISABLE.

ADC_ExternalTrigConv

ADC_ExternalTrigConv defines the external trigger used to start the analog to digital
conversion of regular channels. The values taken by this member are given in Table 9.

Table 9.
ADC_ExternalTrigConv

ADC_ExternalTrigConv definition

Description

Timerl Capture Comparel selected as external trigger

ADC_ExternalTrigConv_T1_CC1 .
conversion

Timerl Capture Compare?2 selected as external trigger

ADC_ExternalTrigConv_T1_CC2 )
conversion

Timerl Capture Compare3 selected as external trigger

ADC_ExternalTrigConv_T1_CC3 )
- - = conversion

Timer2 Capture Compare?2 selected as external trigger
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ADC_ExternalTrigConv_T2_CC2

conversion

ADC_ExternalTrigConv_T3_TRGO

Timer3 TRGO selected as external trigger conversion

ADC_ExternalTrigConv_T4_CC4

Timer4 Capture Compare4 selected as external trigger
conversion

ADC_ExternalTrigConv_Ext_IT11

External interrupt 11 event selected as external trigger
conversion

ADC_ExternalTrigConv_None

Conversion started by software and not by external trigger

ADC_DataAlign

ADC_DataAlign specifies whether the ADC data alignment is left or right. The values taken
by this member are given in Table 10.

Table 10.

ADC_DataAlign definition

ADC_DataAlign

Description

ADC_DataAlign_Right

ADC data right aligned

ADC_DataAlign_Left

ADC data left aligned

ADC_NbrOfChannel

ADC_NbreOfChannel specifies the number of ADC channels that will be converted using
the sequencer for regular channel group. This number must range from 1 to 16.

Example:

/* Initialize the ADC1l according to the ADC_InitStructure members */

ADC_InitTypeDef

ADC_InitStructure;

ADC_InitStructure.ADC_Mode = ADC_Mode_Independent;
ADC_InitStructure.ADC_ScanConvMode = ENABLE;
ADC_InitStructure.ADC_ContinuousConvMode = DISABLE;
ADC_InitStructure.ADC_ExternalTrigConv =
ADC_ExternalTrigConv_Ext_IT11;
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ADC_InitStructure.ADC_DataAlign = ADC_DataAlign_Right;
ADC_TInitStructure.ADC_NbrOfChannel = 16;

ADC_TInit (ADC1l, &ADC_InitStructure) ;

Note: To correctly configure the ADC channels conversion, the user must call the
ADC_ChannelConfig() function after ADC_Init() to configure the sequencer rank and
sample time for each used channel.

4.2.3 ADC_Structlnit function
Table 11 describes the ADC_Structlnit function.

Table 11. ADC_Structlnit function
Function name ADC_ Structlnit
Function prototype void ADC_Structlnit(ADC_InitTypeDef* ADC_InitStruct)
Behavior description Fills each ADC_InitStruct member with its default value.
Input parameter ADC_InitStruct: pointer to the ADC_InitTypeDef structure to initialize.
Output parameter None
Return parameter None
Required preconditions None
Called functions None
The ADC_InitStruct members have the following default values:
Table 12. ADC_IniyStruct default values
Member Default value
ADC_Mode ADC_Mode_Independent
ADC_ScanConvMode DISABLE
ADC_ContinuousConvMode DISABLE
ADC_ExternalTrigConv ADC_ExternalTrigConv_T1_CC1
ADC_DataAlign ADC_DataAlign_Right
ADC_NbrOfChannel 1
Example:
/* Initialize a ADC_InitTypeDef structure. */
ADC_InitTypeDef ADC_InitStructure;
ADC_StructInit (&ADC_InitStructure) ;
4.2.4 ADC_Cmd function

Table 13 describes the ADC_Cmd function.
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Table 13.

ADC_Cmd function

Function name

Description

Function name

ADC_Cmd

Function prototype

void ADC_Cmd(ADC_TypeDef* ADCx, FunctionalState NewState)

Behavior description

Enables or disables the specified ADC peripheral.

Input parameterl

ADCXx: where x can be 1or 2 to select ADC1 or ADC2 peripheral.

Input parameter2

NewState: new state of the ADCx peripheral.
This parameter can be: ENABLE or DISABLE.

Output parameter None
Return parameter None
Required preconditions None
Called functions None

Example:

/* Enable ADC1l */

ADC_Cmd (ADC1, ENABLE) ;

The ADC_Cmd function must be called after all other ADC configuration functions.

ADC_DMACMd function
Table 14 describes the ADC_DMACMd function.

Table 14.

ADC_DMACMd function

Function name

ADC_DMACMd

Function prototype

ADC_DMACmMd(ADC_TypeDef* ADCx, FunctionalState NewState)

Behavior description

Enables or disables the specified ADC DMA request.

Input parameterl

ADCXx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.

Input parameter2

NewState: new state of the ADC DMA transfer.
This parameter can be: ENABLE or DISABLE.

Output parameter None
Return parameter None
Required preconditions None
Called functions None

Example:

/* Enable ADC2 DMA transfer */

ADC_DMACmd (ADC2,

ENABLE) ;
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4.2.6

ADC_ITConfig function
Table 15 describes the ADC_ITConfig function.

Table 15. ADC_ITConfig function

Function name

ADC_ITConfig

Function prototype

void ADC_ITConfig(ADC_TypeDef* ADCx, ul6 ADC_IT,
FunctionalState NewState)

Behavior description

Enables or disables the specified ADC interrupts.

Input parameterl

ADCXx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.

Input parameter2

ADC_IT: specifies the ADC interrupt sources to be enabled or disabled.

Refer to Section : ADC_IT for details on the allowed values of this
parameter.

Input parameter3

NewsState: new state of the specified ADC interrupts.
This parameter can be: ENABLE or DISABLE.

Output parameter None
Return parameter None
Required preconditions None
Called functions None

ADC_IT

ADC_IT is used to enable or disable ADC interrupts. One or a combination of the following

values can be used:

Table 16. ADC_IT definition

ADC_IT Description
ADC _IT_EOC EOC interrupt mask
ADC_IT_AWD AWDOG interrupt mask
ADC_IT_JEOC JEOC interrupt mask

Example:

/* Enable ADC2 EOC and AWDOG interrupts */
ADC_ITConfig (ADC2, ADC_IT EOC | ADC_IT_AWD, ENABLE) ;
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ADC _ ResetCalibration function

Table 17 describes the ADC_ResetCalibration function.

Table 17. ADC_ResetCalibration function

Function name ADC_ResetCalibration

Function prototype void ADC_ResetCalibration(ADC_TypeDef* ADCXx)

Behavior description Resets the selected ADC calibration registers.

Input parameter ADCXx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.
Output parameter None

Return parameter None

Required preconditions None

Called functions None

Example:

/* Reset the ADC1l Calibration registers */
ADC_ResetCalibration (ADC1) ;

ADC_GetResetCalibrationStatus function
Table 18 describes the ADC_GetResetCalibration function.

Table 18. ADC_GetResetCalibration function

Function name ADC_GetResetCalibrationStatus

Function prototype FlagStatus ADC_GetResetCalibrationStatus(ADC_TypeDef* ADCXx)
Behavior description Gets the selected ADC reset calibration registers status.

Input parameter ADCXx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.
Output parameter None

Return parameter The new state of ADC Reset Calibration registers (SET or RESET).
Required preconditions None

Called functions None

Example:

/* Get the ADC2 reset calibration registers status */
FlagStatus Status;
Status = ADC_GetResetCalibrationStatus (ADC2) ;
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4.2.10

ADC_StartCalibration function

Table 19 describes the ADC_StartCalibration function.

Table 19.

ADC_StartCalibration function

Function name

ADC_StartCalibration

Function prototype

void ADC_StartCalibration(ADC_TypeDef* ADCXx)

Behavior description

Starts the selected ADC calibration process.

Input parameter

ADCXx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.

Output parameter None
Return parameter None
Required preconditions None
Called functions None

Example:

/* Start the ADC2 Calibration */
ADC_StartCalibration (ADC2) ;

ADC_GetCalibrationStatus function
Table 20 describes the ADC_GetCalibrationStatus function.

Table 20.

ADC_GetCalibrationStatus function

Function name

ADC_GetCalibrationStatus

Function prototype

FlagStatus ADC_GetCalibrationStatus(ADC_TypeDef* ADCX)

Behavior description

Gets the selected ADC calibration status.

Input parameter

ADCXx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.

Output parameter

None

Return parameter

The new state of ADC Calibration (SET or RESET).

Required preconditions

None

Called functions

None

Example:

/* Get the ADC2 calibration status */

FlagStatus Status;

Status = ADC_GetCalibrationStatus (ADC2) ;
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ADC_SoftwareStartConvCmd function
Table 21 describes the ADC_SoftwareStartConvCmd function.

Table 21. ADC_SoftwareStartConvCmd function
Function name ADC_SoftwareStartConvCmd

void ADC_SoftwareStartConvCmd(ADC_TypeDef* ADCX,

Function prototype FunctionalState NewState)

Behavior description Enables or disables the selected ADC software start conversion.

Input parameterl ADCXx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.

NewsState: new state of the selected ADC software start conversion.

Input parameter2 .
This parameter can be: ENABLE or DISABLE.

Output parameter None
Return parameter None
Required preconditions None
Called functions None
Example:

/* Start by software the ADC1l Conversion */
ADC_SoftwareStartConvCmd (ADC1, ENABLE) ;

ADC_GetSoftwareStartConvStatus function

Table 22 describes the ADC_GetSoftwareStartConvStatus function.

Table 22. ADC_GetSoftwareStartConvStatus function

Function name ADC_GetSoftwareStartConvStatus

Function prototype FlagStatus ADC_GetSoftwareStartConvStatus(ADC_TypeDef* ADCx)
Behavior description Gets the selected ADC Software start conversion Status.

Input parameter ADCXx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.
Output parameter None

Return parameter The new state of ADC software start conversion (SET or RESET).
Required preconditions None

Called functions None

Example:

/* Get the ADC1l conversion start bit */
FlagStatus Status;
Status = ADC_GetSoftwareStartConvStatus (ADC1) ;
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4.2.14

ADC_DiscModeChannelCountConfig function

Table 23 describes the ADC_DiscModeChannelCountConfig function.

Table 23.

ADC_DiscModeChannelCountConfig function

Function name

ADC_DiscModeChannelCountConfig

Function prototype

void ADC_DiscModeChannelCountConfig(ADC_TypeDef* ADCX, u8
Number)

Behavior description

Configures the discontinuous mode for the selected ADC regular
group channel.

Input parameterl

ADCXx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.

Input parameter2

Number: the discontinuous mode regular channel count value.
This number ranges from 1 to 8.

Output parameter None
Return parameter None
Required preconditions None
Called functions None

Example:

/* Set the discontinuous mode channel count to 2 for ADC1l */

ADC_DiscModeChannelCountConfig (ADC1,

2);

ADC_DiscModeCmd function
Table 24 describes the ADC_DiscModeCmd function.

Table 24.

ADC_DiscModeCmd function

Function name

ADC_DiscModeCmd

Function prototype

void ADC_DiscModeCmd(ADC_TypeDef* ADCX, FunctionalState
NewState)

Behavior description

Enables or disables the discontinuous mode on regular group
channel for the specified ADC

Input parameterl

ADCx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.

Input parameter2

NewState: new state of the ADC discontinuous mode on regular
group channel.

This parameter can be: ENABLE or DISABLE.

Output parameter None
Return parameter None
Required preconditions None
Called functions None

Example:

/* Disable the discontinuous mode for ADC1l regular group channel */

ADC_DiscModeCmd (ADC1,

ENABLE) ;
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ADC_RegularChannelConfig function

Table 25 describes the ADC_RegularChannelConfig function.

Table 25. ADC_RegularChannelConfig function

Function name

ADC_RegularChannelConfig

Function prototype

void ADC_RegularChannelConfig(ADC_TypeDef* ADCX, u8
ADC_Channel, u8 Rank, u8 ADC_SampleTime)

Behavior description

Configures for the selected ADC regular channel its corresponding
rank in the sequencer and its sample time.

Input parameterl

ADCXx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.

Input parameter2

ADC_Channel: the ADC channel to be configured.

Refer to Section : ADC_Channel for details on the allowed values of
this parameter.

Input parameter3

Rank: The rank in the regular group sequencer.
This parameter ranges from 1 to 16.

Input parameter4

ADC_SampleTime: The sample time value to be set for the selected
channel.

Refer to section Section : ADC_SampleTime for details on the
allowed values of this parameter.

Output parameter None
Return parameter None
Required preconditions None
Called functions None

ADC_Channel

The ADC_Channel parameter specifies the ADC channel that will be configured by issuing a
ADC_RegularChannelConfig function. Table 26 shows the values taken by ADC_Channel:

Table 26. ADC_Channel values

ADC_Channel

Description

ADC_Channel_0

ADC ChannelO selected

ADC_Channel_1

ADC Channell selected

ADC_Channel_2

ADC Channel2 selected

ADC_Channel_3

ADC Channel3 selected

ADC_Channel_4

ADC Channel4 selected

ADC_Channel_5

ADC Channel5 selected

ADC_Channel_6

ADC Channel6 selected

ADC_Channel_7

ADC Channel7 selected

ADC_Channel_8

ADC Channel8 selected

ADC_Channel_9

ADC Channel9 selected

ADC_Channel_10

ADC Channel10 selected
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Table 26. ADC_Channel values (continued)

ADC_Channel Description
ADC_Channel_11 ADC Channelll selected
ADC_Channel_12 ADC Channell12 selected
ADC_Channel_13 ADC Channell3 selected
ADC_Channel_14 ADC Channell4 selected
ADC_Channel_15 ADC Channell5 selected
ADC_Channel_16 ADC Channell6 selected
ADC_Channel_17 ADC Channell7 selected

ADC_SampleTime

This parameter specifies the ADC samples time for the selected channel. Table 27 gives the
values taken by ADC_SampleTime.

Table 27. ADC_SampleTime values

ADC_SampleTime Description
ADC_SampleTime_1Cycles5 Sample time equal to 1.5 cycles
ADC_SampleTime_7Cycles5 Sample time equal to 7.5 cycles
ADC_SampleTime_13Cycles5 Sample time equal to 13.5 cycles
ADC_SampleTime_28Cycles5 Sample time equal to 28.5 cycles
ADC_SampleTime_41Cycles5 Sample time equal to 41.5 cycles
ADC_SampleTime_55Cycles5 Sample time equal to 55.5 cycles
ADC_SampleTime_71Cycles5 Sample time equal to 71.5 cycles
ADC_SampleTime_239Cycles5 Sample time equal to 239.5 cycles

Example:

/* Configures ADCl Channel2 as: first converted channel with an 7.5
cycles sample time */

ADC_RegularChannelConfig (ADC1, ADC_Channel_2, 1,
ADC_SampleTime_7Cyclesb);

/* Configures ADC1l Channel8 as: second converted channel with an 1.5
cycles sample time */

ADC_RegularChannelConfig (ADC1, ADC_Channel_8, 2,
ADC_SampleTime_1Cycles5b);
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ADC_ExternalTrigConvCmd function
Table 28 describes the ADC_ExternalTrigConvCmd function.

Table 28. ADC_ExternalTrigConvCmd function
Function name ADC_ExternalTrigConvCmd

void ADC_ExternalTrigConvCmd(ADC_TypeDef* ADCX,

Function prototype FunctionalState NewState)

Behavior description Enables or disables the ADCx conversion through external Trigger.

Input parameterl ADCx: where x can be 1 or 2 to select ADC1 or AD2 peripheral.

NewState: new state of the selected ADC external trigger starting the
Input parameter2 conversion.
This parameter can be: ENABLE or DISABLE.

Output parameter None
Return parameter None
Required preconditions None
Called functions None
Example:

/*Enable the start of conversion for ADC1 through exteral trigger */
ADC_ExternalTrigConvCmd (ADC1, ENABLE) ;

ADC_GetConversionValue function

Table 29 describes the ADC_GetConversionValue function.

Table 29. ADC_GetConversionValue function

Function name ADC_GetConversionValue

Function prototype ulé ADC_GetConversionValue(ADC_TypeDef* ADCXx)

Behavior description Returns the last ADCx conversion result data for regular channel.
Input parameter ADCXx: where x can be lor 2 to select ADC1 or ADC2 peripheral.
Output parameter None

Return parameter The Data conversion value.

Required preconditions None

Called functions None

Example:

/*Returns the ADC1l Master data value of the last converted channel*/
ulé DataValue;
DataValue = ADC_GetConversionValue (ADC1) ;
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4.2.18 ADC_GetDualModeConversionValue function

Table 30 describes the ADC_GetDualModeConversionValue function.

Table 30. ADC_GetDualModeConversionValue function

Function name ADC_GetDualModeConversionValue

Function prototype u32 ADC_GetDualModeConversionValue()
Behavior description Returns the last ADC converted data in dual mode
Output parameter None

Return parameter The Data conversion value.

Required preconditions None

Called functions None

Example:

/* Returns the ADC1l and ADC2 last converted values*/
u32 DataValue;
DataValue = ADC_GetDualModeConversionValue() ;

4.2.19 ADC_AutolnjectedConvCmd function
Table 31 describes the ADC_AutolnjectedConvCmd function.

Table 31. ADC_AutolnjectedConvCmd function
Function name ADC_AutolnjectedConvCmd

void ADC_AutolnjectedConvCmd(ADC_TypeDef* ADCX,

Function prototype FunctionalState NewState)

Enables or disables the selected ADC automatic injected group

Behavior description :
conversion after regular group.

Input parameterl ADCXx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.

NewsState: new state of the selected ADC auto injected conversion.

Input parameter2 .
This parameter can be: ENABLE or DISABLE.

Output parameter None
Return parameter None
Required preconditions None
Called functions None
Example:

/* Enable the auto injected conversion for ADC2 */
ADC_AutoInjectedConvCmd (ADC2, ENABLE) ;
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4.2.20 ADC_InjectedDiscModeCmd function
Table 32 describes the ADC _InjectedDiscModeCmd function.

Table 32. ADC_InjectedDiscModeCmd function
Function name ADC_InjectedDiscModeCmd

void ADC_InjectedDiscModeCmd(ADC_TypeDef* ADCXx,
FunctionalState NewState)

Function prototype

Enables or disables the discontinuous mode for injected group

Behavior description channel for the specified ADC

Input parameterl ADCXx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.

NewsState: new state of the selected ADC discontinuous mode on
Input parameter2 injected group channel.
This parameter can be: ENABLE or DISABLE.

Output parameter None
Return parameter None
Required preconditions None
Called functions None
Example:

/* Enable the injected discontinuous mode for ADC2 */
ADC_InjectedDiscModeCmd (ADC2, ENABLE) ;

4.2.21 ADC_ExternalTriginjectedConvConfig function

Table 33 describes the ADC_ExternalTriginjectedConvConfig function.

Table 33. ADC_ExternalTriglnjectedConvConfig function

Function name ADC_ExternalTriglnjectedConvConfig

void ADC_ExternalTriglnjectedConvConfig(ADC_TypeDef* ADCx, u32

Function prototype ADC_ExternalTrigConv)

Behavior description Configures the ADCx external trigger for injected channels conversion.

Input parameterl ADCx: where x can be 1 or 2 to select ADC1 or ACD2 peripheral.

ADC_ExternalTriginjecConv: the ADC trigger to start injected conversion.

Input parameter2 Refer to Section : ADC_ExternalTriginjecConv for details on the allowed
values of this parameter.

Output parameter None

Return parameter None

Required preconditions | None

Called functions None
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ADC_ExternalTriglnjecConv

This parameter specifies the ADC trigger that is used to start injected conversion. Table 34
gives the values taken by ADC_ExternalTriginjecConv.

Table 34. ADC_ExternalTriginjecConv values

ADC_ExternalTriglnjecConv

Description

ADC_ExternalTriglnjecConv_T1_TRGO

Timerl TRGO event selected as external trigger for
injected conversion

ADC_ExternalTriglnjecConv_T1_CC4

Timerl capture compare4 selected as external trigger for
injected conversion

ADC_ExternalTriglnjecConv_T2_TRGO

Timer2 TRGO event selected as external trigger for
injected conversion

ADC_ExternalTriglnjecConv_T2_CC1

Timer2 capture comparel selected as external trigger for
injected conversion

ADC_ExternalTriglnjecConv_T3_CC4

Timer3 capture compare4 selected as external trigger for
injected conversion

ADC_ExternalTriglnjecConv_T4_TRGO

Timer4 TRGO event selected as external trigger for
injected conversion

ADC_ExternalTriglnjecConv_Ext_IT15

External interrupt 15 event selected as external trigger for
injected conversion

ADC_ExternalTriginjecConv_None

Injected conversion started by software and not by
external trigger

Example:

/* Set ADC1l injected external trigger conversion start to Timerl

capture compared */

ADC_ExternalTrigInjectedConvConfig (ADC1,
ADC_ExternalTrigConv_T1_CC4) ;
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ADC_ExternalTriginjectedConvCmd function

Table 35 describes the ADC_ExternalTriginjectedConvCmd function.

Table 35.

ADC_ExternalTriginjectedConvCmd function

Function name

ADC_ExternalTriglnjectedConvCmd

Function prototype

void ADC_ExternalTriginjectedConvCmd(ADC_TypeDef* ADCX,
FunctionalState NewState)

Behavior description

Enables or disables the ADCx injected channels conversion through
external trigger

Input parameterl

ADCXx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.

Input parameter2

NewState: new state of the selected ADC external trigger used to
start injected conversion.

This parameter can be: ENABLE or DISABLE.

Output parameter None
Return parameter None
Required preconditions None
Called functions None

Example:

/* Enable the start of injected conversion for ADCl through exteral

trigger */

ADC_ExternalTrigInjectedConvCmd (ADC1, ENABLE) ;

ADC_SoftwareStartinjectedConvCmd function

Table 36 describes the ADC_SoftwareStartinjectedConvCmd function.

Table 36.

ADC_SoftwareStartinjectedConvCmd function

Function name

ADC_SoftwareStartinjectedConvCmd

Function prototype

void ADC_SoftwareStartinjectedConvCmd(ADC_TypeDef* ADCX,
FunctionalState NewState)

Behavior description

Enables or disables the start of the injected channels conversion.

Input parameterl

ADCXx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.

Input parameter2

NewsState: new state of the selected ADC software used to start
injected conversion.

This parameter can be: ENABLE or DISABLE.

Output parameter None
Return parameter None
Required preconditions None
Called functions None

Example:

/* Start by software the ADC2 Conversion */
ADC_SoftwareStartInjectedConvCmd (ADC2, ENABLE) ;
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4.2.24 ADC_GetSoftwareStartinjectedConvStatus function

Table 37 describes the ADC_GetSoftwareStartinjectedConvStatus function.

Table 37. ADC_GetSoftwareStartinjectedConvStatus function
Function name ADC_GetSoftwareStartinjectedConvStatus

. FlagStatus ADC_GetSoftwareStartinjectedConvStatus(ADC_TypeDef*
Function prototype

ADCX)
Behavior description Gets the selected ADC Software start injected conversion Status.
Input parameter ADCXx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.
Output parameter None

The new state of ADC software start injected conversion (SET or
Return parameter

RESET).
Required preconditions None
Called functions None
Example:

/* Get the ADC1 injected conversion start bit */
FlagStatus Status;
Status = ADC_GetSoftwareStartInjectedConvStatus (ADC1) ;
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ADC_InjectedChannelConfig function
Table 38 describes the ADC _InjectedChannelConfig function.

Table 38. ADC_InjectedChannelConfig function
Function name ADC_InjectedChannelConfig

void ADC_InjectedChannelConfig(ADC_TypeDef* ADCX, u8

Function prototype ADC_Channel, u8 Rank, u8 ADC_SampleTime)

Configures for the selected ADC injected channel the corresponding

Behavior description rank in the sequencer and the sample time.

Input parameterl ADCXx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.

ADC_Channel: ADC channel to be configured.

Input parameter2 Refer to Section : ADC_Channel for more details on the allowed
values of this parameter.

Rank: The rank in the injected group sequencer.

Input parameter3 .
putp This parameter ranges from 1 to 4.

ADC_SampleTime: sample time value to be set for the selected
channel.

Refer to Section : ADC_SampleTime for more details on the allowed
values of this parameter.

Input parameter4

Output parameter None

Return parameter None

ADC_InjectedSequencerLengthConfig must be called before to
specify the total injected channel number. This is necessary specially
when this number is less than 4 to properly configure the rank of each
injected channel

Required preconditions

Called functions None

ADC_Channel

ADC_Channel specifies the ADC channel to be configured. Refer to Table 26 for the values
taken by this parameter.

ADC_SampleTime

ADC_SampleTime specifies the ADC Sample Time for the selected channel. Refer to
Table 27 for the values taken by this parameter.

Example:

/* Configures ADC1l Channell2 as: second converted channel with an
28.5 cycles sample time */

ADC_InjectedChannelConfig(ADC1, ADC_Channel_12, 2,
ADC_SampleTime_28Cyclesb);

/* Configures ADC2 Channeld as: eleven converted channel with an
71.5 cycles sample time */

ADC_InjectedChannelConfig (ADC2, ADC_Channel_4, 11,
ADC_SampleTime_71Cyclesb);
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4.2.26 ADC _InjectedSequencerLengthConfig function

Table 39 describes the ADC_InjectedSequencerLengthConfig function.

Table 39. ADC_InjectedSequencerLengthConfig function
Function name ADC_InjectedSequencerLengthConfig

- - - .
Function prototype void ADC_InjectedSequencerLengthConfig(ADC_TypeDef* ADCX,

u8 Length)
Behavior description Configures the sequencer length for injected channels
Input parameterl ADCXx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.

Length: sequencer length.

Input parameter2 .
This parameter ranges from 1 to 4.

Output parameter None
Return parameter None
Required preconditions None
Called functions None
Example:

/* Set the ADC1l Sequencer length to 4 channels */
ADC_InjectedSequencerLengthConfig (ADC1, 4);

4.2.27 ADC_SetlnjectedOffset function
Table 40 describes the ADC_SetlnjectedOffset function.

Table 40. ADC_SetInjectedOffset function
Function name ADC_SetlnjectedOffset

void ADC_SetlnjectedOffset(ADC_TypeDef* ADCx, u8

Function prototype ADC_InjectedChannel, ul6 Offset)

Behavior description Set the injected channels conversion offset value

Input parameterl ADCx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.

ADC_InjectedChannel: ADC injected channel for which the offset
must be set

Refer to Section : ADC_InjectedChannel for more details on the
allowed values of this parameter.

Input parameter2

Offset: offset value for the selected ADC injected channel

Input parameter3
putp This parameter is a 12-bit value.

Output parameter None
Return parameter None
Required preconditions None
Called functions None
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ADC _InjectedChannel

ADC_InjectedChannel specifies the ADC injected channel for which the offset must be set.
Table 41 gives the values of this parameter.

Table 41. ADC_InjectedChannel values

ADC_InjectedChannel Description
ADC_InjectedChannel_1 Injected Channell selected
ADC_InjectedChannel_2 Injected Channel2 selected
ADC_InjectedChannel_3 Injected Channel3 selected
ADC_InjectedChannel_4 Injected Channel4 selected

Example:

/* Set the offset 0x100 for the 3rd injected Channel of ADCl */
ADC_SetInjectedOffset (ADC1, ADC_InjectedChannel_3, 0x100);

ADC_GetlInjectedConversionValue function

Table 42 describes the ADC_GetlnjectedConversionValue function.

Table 42. ADC_GetlnjectedConversionValue function
Function name ADC_GetlnjectedConversionValue

ulé ADC_GetlnjectedConversionValue(ADC_TypeDef* ADCx, u8

Function prototype ADC_InjectedChannel)

Behavior description Returns the selected ADC injected channel conversion result

Input parameterl ADCXx: where x can be 1or 2 to select ADC1 or ADC2 peripheral.

ADC_InjectedChannel: converted ADC injected channel.

Input parameter2 Refer to Section : ADC_InjectedChannel for more details on the
allowed values of this parameter.

Output parameter None

Return parameter Data conversion value.
Required preconditions None

Called functions None

Example:

/* Return the ADCl injected channell converted data value */

ul6é InjectedDataValue;
InjectedDataValue = ADC_GetInjectedConversionValue (ADC1,

ADC_InjectedChannel_1) ;
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ADC_AnalogWatchdogCmd function

Table 43 describes the ADC_AnalogWatchdogCmd function.

Table 43.

ADC_AnalogWatchdogCmd function

Function name

ADC_AnalogWatchdogCmd

Function prototype

void ADC_AnalogWatchdogCmd(ADC_TypeDef* ADCXx, u32
ADC_AnalogWatchdog)

Behavior description injected channels

Enables or disables the analog watchdog on one or all regular or

Input parameterl

ADCXx: where x can be 1 or 2 to select ADC1 or ACD2 peripheral.

Input parameter2

ADC_AnalogWatchdog: ADC analog watchdog configuration.

Refer to Section : ADC_AnalogWatchdog for more details on the
values taken by this parameter.

Output parameter None
Return parameter None
Required preconditions None
Called functions None

ADC_AnalogWatchdog

ADC_AnalogWatchdog specifies the ADC analog watchdog configuration. Table 44 gives

the value taken by this parameter.

Table 44. ADC_AnalogWatchdog values

ADC_AnalogWatchdog

Description

ADC_AnalogWatchdog_SingleRegEnable

Analog watchdog on a single regular channel

ADC_AnalogWatchdog_SinglelnjecEnable

Analog watchdog on a single injected channel

ADC_AnalogWatchdog_SingleRegorlnjecEnable

Analog watchdog on a single regular or injected
channel

ADC_AnalogWatchdog_AllIRegEnable

Analog watchdog on all regular channels

ADC_AnalogWatchdog_AllinjecEnable

Analog watchdog on all injected channels

ADC_AnalogWatchdog_AllIRegAllinjecEnable

Analog watchdog on all regular and injected
channels

ADC_AnalogWatchdog_None

No channel guarded by the analog watchdog

Example:

/* Configue the Analog watchdog on all regular and injected channels

of ADC2 */
ADC_AnalogWatchdogCmd (ADC2,

ADC_AnalogWatchdog _AllRegAllInjecEnable) ;
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4.2.30 ADC_AnalogWatchdogThresholdsConfig function
Table 45 describes the ADC_AnalogWatchdogThresholdsConfig function.

Table 45. ADC_AnalogWatchdogThresholdsConfig function
Function name ADC_AnalogWatchdogThresholdsConfig

void ADC_AnalogWatchdogThresholdsConfig(ADC_TypeDef* ADCX,

Function prototype ul6 HighThreshold, ul6 LowThreshold)

Behavior description Configures the high and low thresholds of the analog watchdog

Input parameterl ADCx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.

HighThreshold: ADC analog watchdog High threshold value.

Input parameter2
putp This parameter must be a 12-bit value.

LowThreshold: ADC analog watchdog Low threshold value.

Input parameter3
putp This parameter must be a 12-bit value.

Output parameter None
Return parameter None
Required preconditions None
Called functions None
Example:

/* Configue the Analog watchdog High and Low thresholds for ADC1 */
ADC_AnalogWatchdogThresholdsConfig (ADC1, 0x400, 0x100);

4.2.31 ADC_AnalogWatchdogSingleChannelConfig function
Table 46 describes the AnalogWatchdogSingleChannelConfig function.

Table 46. AnalogWatchdogSingleChannelConfig function

Function name ADC_AnalogWatchdogSingleChannelConfig

void ADC_AnalogWatchdogSingleChannelConfig(ADC_TypeDef*

Function prototype ADCx, u8 ADC_Channel)

Behavior description Configures the analog watchdog guarded single channel

Input parameterl ADCx: where x can be 1 or 2 to select ADC1 or ADC2 peripheral.

ADC_Channel: ADC channel for which the analog watchdog will be
configured.

Refer to Section : ADC_Channel or more details on the allowed values
of this parameter.

Input parameter2

Output parameter None
Return parameter None
Required preconditions None
Called functions None
Example:

/* Configue the Analog watchdog on Channell of ADC1 */
ADC_AnalogWatchdogSingleChannelConfig (ADC1, ADC_Channel_1);
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4.2.32 ADC_TempSensorVrefintCmd function
Table 47 describes the ADC_TempSensorVrefintCmd function.

Table 47. ADC_TempSensorVrefintCmd function

Function name ADC_TempSensorVrefintCmd
Function prototype void ADC_TempSensorVrefintCmd(FunctionalState NewState)
Behavior description Enables or disables the temperature sensor and Vrefint channel.

NewState: new state of the temperature sensor and Vrefint channel

Input parameter .
This parameter can be: ENABLE or DISABLE.

Output parameter None
Return parameter None
Required preconditions None
Called functions None
Example:

/* Enable the temperature sensor and vref internal channel */
ADC_TempSensorVrefintCmd (ENABLE) ;

4.2.33 ADC_GetFlagStatus function
Table 48 describes the ADC_GetFlagStatus function.

Table 48. ADC_GetFlagStatus function

Function name ADC_GetFlagStatus
Function prototvpe FlagStatus ADC_GetFlagStatus(ADC_TypeDef* ADCx, u8
protolyp ADC_FLAG)

Behavior description Checks whether the specified ADC flag is set or not.

Input parameterl ADCXx: where x can be 1or 2 to select ADC1 or ADC2 peripheral.
ADC_FLAG: specifies the flag to check.

Input parameter2 Refer to Section : ADC_FLAG for more details on the allowed values of
this parameter.

Output parameter None

Return parameter New state of ADC_FLAG (SET or RESET).

Required preconditions None

Called functions None
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ADC_FLAG
The values of the ADC_FLAG are given in Table 49.

Table 49. ADC_FLAG values

ADC_FLAG Description
ADC_FLAG_AWD Analog watchdog flag
ADC_FLAG_EOC End of conversion flag
ADC_FLAG_JEOC End of injected group conversion flag
ADC_FLAG_JSTRT Start of injected group conversion flag
ADC_FLAG_STRT Start of regular group conversion flag

Example:

/* Test if the ADC1l EOC flag is set or not */
FlagStatus Status;
Status = ADC_GetFlagStatus (ADC1l, ADC_FLAG_EOC) ;

ADC_ClearFlag function
Table 50 describes the ADC_ClearFlag function.

Table 50. ADC_ClearFlag function

Function name ADC_ClearFlag

Function prototype void ADC_ClearFlag(ADC_TypeDef* ADCx, u8 ADC_FLAG)
Behavior description Clears the ADCx's pending flags.

Input parameterl ADCXx: where x can be 1or 2 to select ADC1 or ADC2 peripheral.

ADC_FLAG: flag to clear. More than one flag can be cleared using the
“|" operator.

Refer to Section : ADC_FLAG for more details on the allowed values of
this parameter.

Input parameter2

Output parameter None
Return parameter None
Required preconditions None
Called functions None
Example:

/* Clear the ADC2 STRT pending flag */
ADC_ClearFlag (ADC2, ADC_FLAG_STRT) ;
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4.2.35

4.2.36

ADC_GetITStatus function
Table 51 describes the ADC_GetlTStatus function.

Table 51.

ADC_GetITStatus function

Function name

ADC_GetlITStatus

Function prototype

ITStatus ADC_GetlITStatus(ADC_TypeDef* ADCx, ulé ADC_IT)

Behavior description

Checks whether the specified ADC interrupt has occurred or not.

Input parameterl

ADCXx: where x can be 1or 2 to select ADC1 or ADC2 peripheral.

Input parameter2

ADC_IT: ADC interrupt source to check.

Refer to Section : ADC_IT for more details on the allowed values of this
parameter.

Output parameter

None

Return parameter

The new state of ADC_IT (SET or RESET).

Required preconditions

None

Called functions

None

Example:

/* Test if the ADC1l AWD interrupt has occurred or not */

ITStatus Status;

Status = ADC_GetITStatus (ADC1l, ADC_IT_ AWD) ;

ADC_ClearlTPendingBit function
Table 52 describes the ADC_ClearlTPendingBit function.

Table 52.

ADC_ClearITPendingBit function

Function name

ADC_ClearlTPending Bit

Function prototype

void ADC_ClearlTPendingBit(ADC_TypeDef* ADCx, ul6 ADC_IT)

Behavior description

Clears the ADCX’s interrupt pending bits.

Input parameterl

ADCXx: where x can be lor 2 to select ADC1 or ADC2 peripheral.

Input parameter2

ADC_IT: interrupt pending bit to clear.

Refer to Section : ADC_IT” for more details on the allowed values of
this parameter.

Output parameter None
Return parameter None
Required preconditions None
Called functions None

Example:

/* Clear the ADC2 JEOC interrupt pending bit */
ADC_ClearITPendingBit (ADC2, ADC_IT_JEOC) ;
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5 Backup registers (BKP)

The backup registers are ten 16-bit registers which are used to store 20 bytes of user
application data. They are implemented in the backup domain that remains powered on by
Vgar When Vpp is switched off.

The BKP registers are also used to manage Tamper detection feature and RTC calibration.

Section 5.1: BKP register structure describes the data structures used in the BKP firmware
library. Section 5.2: Firmware library functions presents the firmware library functions.

5.1 BKP register structure

The BKP register structure, BKP_TypeDef, is defined in the stm32f10x_map.h file as follows:

typedef struct
{
u32 RESERVEDO;
vul6é DR1;
ul6é RESERVED];
vul6 DR2;
ul6é RESERVED2;
vul6 DR3;
ul6é RESERVED3;
vul6 DR4;
ul6é RESERVED4;
vul6 DR5;
ul6é RESERVED5;
vul6 DR6;
ul6é RESERVEDG6;
vul6é DR7;
ul6é RESERVED7;
vul6 DRS8;
ul6é RESERVEDS;
vul6é DRY;
ul6é RESERVEDY;
vul6é DR10;
ul6é RESERVED1O0;
vul6é RTCCR;
ul6é RESERVED11;
vul6é CR;
ulé RESERVED12;
vul6é CSR;
ul6é RESERVED13;
} BKP_TypeDef;

J
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Table 53 gives the list of the BKP registers:

Table 53. BKP registers
Register Description
DR 1-10 Data Backup Register 1 to 10
RTCCR RTC Clock Calibration Register
CR Backup Control Register
CSR Backup Control Status Register

The BKP peripheral is also declared in stm32f10x_map.h:

#define
#define
#define
#define
#define
#ifndef

#ifdef

PERIPH_BASE
APB1PERIPH BASE
APB2PERIPH_BASE
AHBPERIPH_BASE
BKP_BASE

DEBUG

_BKP

#define BKP
#endif /*_BKP */

#else

#ifdef

/* DEBUG */

_BKP

EXT BKP_TypeDef
#endif /*_BKP */

#endif

((u32)0x40000000)
PERIPH_BASE

(PERIPH_BASE + 0x10000)
(PERIPH_BASE + 0x20000)
(APB1PERIPH_BASE + 0x6C00)

( (BKP_TypeDef *) BKP_BASE)

*BKP;

When using the Debug mode, the BKP pointer is initialized in stm32f10x_lib.c:

#ifdef
BKP =

_BKP

(BKP_TypeDef *)

#endif /*_BKP */

BKP_BASE;

To access the backup registers, _BKP must be defined in stm32f10x_conf.h, as follows:

#define

_BKP
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Firmware library functions

Table 54 lists the BKP library functions.

Table 54. BKP library functions

Function name

Description

BKP_Delnit

Resets the BKP peripheral registers to their default reset
values.

BKP_TamperPinLevelConfig

Configures the Tamper Pin active level.

BKP_TamperPinCmd

Enables or disables the Tamper Pin activation.

BKP_ITConfig

Enables or disables the Tamper Pin Interrupt.

BKP_RTCOutputConfig

Selects the RTC output source to output on the Tamper pin.

BKP_SetRTCCalibrationValue

Sets RTC Clock Calibration value.

BKP_WriteBackupRegister

Writes user data to the specified Data Backup Register.

BKP_ReadBackupRegister

Reads data from the specified Data Backup Register.

BKP_GetFlagStatus

Checks whether the Tamper Pin Event flag is set or not.

BKP_ClearFlag

Clears Tamper Pin Event pending flag.

BKP_GetITStatus

Checks whether the Tamper Pin Interrupt has occurred or
not.

BKP_ClearlTPendingBit

Clears Tamper Pin Interrupt pending bit.

BKP_Delnit function

Table 55 describes the BKP_Delnit function.

Table 55. BKP_Delnit function

Function name BKP_Delnit

Function prototype void BKP_Delnit(void)

Behavior description Resets the BKP registers to their default reset values.
Input parameter None

Output parameter None

Return parameter None

Required preconditions None

Called functions RCC_BackupResetCmd

Example:

/* Reset the BKP registers */

BKP_DeInit () ;
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5.2.2

BKP_TamperPinLevelConfig function

Table 56 describes the BKP_TamperPinLevelConfig function.

Table 56. BKP_TamperPinLevelConfig function

Function name

BKP_TamperPinLevelConfig

Function prototype

void BKP_TamperPinLevelConfig(ul6 BKP_TamperPinLevel)

Behavior description

Configures the Tamper Pin active level.

Input parameter

BKP_TamperPinLevel: Tamper Pin active level.

Refer to Section : BKP_TamperPinLevel for more details on the allowed
values of this parameter.

Output parameter None
Return parameter None
Required preconditions None
Called functions None

BKP_TamperPinLevel

The BKP_TamperPinLevel input parameter is used to select the Tamper Pin active level. It
can take one of the following values:

Table 57. BKP_TamperPinLevel values

BKP_TamperPinLevel

Description

BKP_TamperPinLevel_High

Tamper pin active on high level

BKP_TamperPinLevel_Low

Tamper pin active on low level

Example:

/* Configure Tamper pin to be active on high level*/
BKP_TamperPinLevelConfig (BKP_TamperPinLevel_High) ;
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BKP_TamperPinCmd function

Table 58 describes the BKP_TamperPinCmd function.

Table 58. BKP_TamperPinCmd function

Function name

BKP_TamperPinCmd

Function prototype

void BKP_TamperPinCmd(FunctionalState NewState)

Behavior description

Enables or disables the Tamper Pin activation.

Input parameter

NewState: new state of the Tamper Pin activation.
This parameter can be: ENABLE or DISABLE.

Output parameter None
Return parameter None
Required preconditions None
Called functions None

Example:

/* Enable Tamper Pin functionality */
BKP_TamperPinCmd (ENABLE) ;

BKP_ITConfig function
Table 59 describes the BKP_ITConfig function.

Table 59. BKP_ITConfig function

Function name

BKP_ITConfig

Function prototype

void BKP_ITConfig(FunctionalState NewState)

Behavior description

Enables or disables the Tamper Pin Interrupt.

Input parameter

NewState: new state of the Tamper Pin Interrupt.
This parameter can be: ENABLE or DISABLE.

Output parameter None
Return parameter None
Required preconditions None
Called functions None

Example:

/* Enable Tamper Pin interrupt */
BKP_ITConfig (ENABLE) ;
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5.2.5

5.2.6

BKP_RTCOutputConfig function
Table 60 describes the BKP_RTCOutputConfig function.

Table 60. BKP_RTCOutputConfig function
Function name BKP_RTCOutputConfig

Function prototype void BKP_RTCOutputConfig(ul6 BKP_RTCOutputSource)

Behavior description Selects the RTC output source to output on the Tamper pin.

BKP_RTCOutputSource: specifies the RTC output source.

Input parameter Refer to Section : BKP_RTCOutputSource for more details on the
allowed values of this parameter.

Output parameter None

Return parameter None

The Tamper Pin functionality must be disabled before using this

Required preconditions function.

Called functions None

BKP_RTCOutputSource

The BKP_RTCOutputSource input parameter is used to select the RTC output source. It can
take one of the following values:

Table 61. BKP_RTCOutputSource values
BKP_RTCOutputSource Description

BKP_RTCOutputSource_None No RTC output on the Tamper pin.

Output the RTC clock with frequency divided by 64 on the
Tamper pin

BKP_RTCOutputSource_CalibClock

BKP_RTCOutputSource_Alarm Output the RTC Alarm pulse signal on the Tamper pin.

BKP_RTCOutputSource_Second Output the RTC Second pulse signal on the Tamper pin.

Example:

/* Output the RTC clock source with frequency divided by 64 on the
Tamper pad(if the Tamper Pin functionality is disabled) */
BKP_RTCOutputConfig (BKP_RTCOutputSource_CalibClock) ;

BKP_SetRTCCalibrationValue function
Table 62 describes the BKP_SetRTCCalibrationValue function.

Table 62. BKP_SetRTCCalibrationValue function

Function name BKP_SetRTCCalibrationValue
Function prototype void BKP_SetRTCCalibrationValue(u8 CalibrationValue)
Behavior description Sets RTC Clock Calibration value.
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Table 62. BKP_SetRTCCalibrationValue function (continued)

CalibrationValue: RTC Clock Calibration value.
Input parameter .
This parameter ranges from 0 to Ox7F.
Output parameter None
Return parameter None
Required preconditions None
Called functions None
Example:

/* Set RTC clock calibration value to 0x7F (maximum) */
BKP_SetRTCCalibrationValue (0X7F) ;

5.2.7 BKP_WriteBackupRegister function
Table 63 describes the BKP_WriteBackupRegister function.

Table 63. BKP_WriteBackupRegister function

Function name BKP_WriteBackupRegister
Function prototype void BKP_WriteBackupRegister(ul6 BKP_DR, ul6 Data)
Behavior description Writes user data to the specified Data Backup Register.

BKP_DR: Data Backup Register.

Input parameterl Refer to Section : BKP_DR for more details on the allowed values of
this parameter.

Input parameter2 Data: data to write.
Output parameter None

Return parameter None

Required preconditions None

Called functions None

BKP_DR

BKP_CR is used to select the Data Backup Register. Table 64 shows the values taken by
this parameter.

Table 64. BKP_DR values

BKP_DR Description
BKP_DR1 Data Backup Registerl is selected
BKP_DR2 Data Backup Register2 is selected
BKP_DR3 Data Backup Register3 is selected
BKP_DR4 Data Backup Register4 is selected
BKP_DR5 Data Backup Register5 is selected
BKP_DR6 Data Backup Register6 is selected
BKP_DR7 Data Backup Register7 is selected

J
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Table 64. BKP_DR values (continued)

BKP_DR Description
BKP_DRS8 Data Backup Register8 is selected
BKP_DR9 Data Backup Register9 is selected
BKP_DR10 Data Backup Register10 is selected

Example:

/* Write 0xA587 to Data Backup Registerl */
BKP_WriteBackupRegister (BKP_DR1, O0xA587) ;

5.2.8 BKP_ReadBackupRegister function
Table 65 describes the BKP_ReadBackupRegister function.

Table 65. BKP_ReadBackupRegister function

Function name BKP_ReadBackupRegister
Function prototype ul6é BKP_ReadBackupRegister(ul6 BKP_DR)
Behavior description Reads data from the specified Data Backup Register.

BKP_DR: Data Backup Register.

Input parameter Refer to Section : BKP_DR for more details on the allowed values of this
parameter.

Output parameter None

Return parameter The content of the specified Data Backup Register.

Required preconditions | None

Called functions None

Example:

/* Read Data Backup Registerl */
ul6 Data;
Data = BKP_ReadBackupRegister (BKP_DR1) ;
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5.2.9 BKP_GetFlagStatus function
Table 66 describes the BKP_GetFlagStatus function.
Table 66. BKP_GetFlagStatus function
Function name BKP_GetFlagStatus
Function prototype FlagStatus BKP_GetFlagStatus(void)
Behavior description Checks whether the Tamper Pin Event flag is set or not.
Input parameter None
Output parameter None
Return parameter The new state of the Tamper Pin Event flag (SET or RESET).
Required preconditions None
Called functions None
Example:
/* Test if the Tamper Pin Event flag is set or not */
FlagStatus Status;
Status = BKP_GetFlagStatus() ;
if (Status == RESET)
{
}
else
{
}
5.2.10 BKP_ClearFlag function
Table 67 describes the BKP_ClearFlag function.
Table 67. BKP_ClearFlag function
Function name BKP_ClearFlag
Function prototype void BKP_ClearFlag(void)
Behavior description Clears Tamper Pin Event pending flag.
Input parameter None
Output parameter None
Return parameter None
Required preconditions None
Called functions None
Example:
/* Clear Tamper Pin Event pending flag */
BKP_ClearFlag() ;
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5.2.11 BKP_GetITStatus function
Table 68 describes the BKP_GetITStatus function.
Table 68. BKP_GetITStatus function
Function name BKP_GetITStatus
Function prototype ITStatus BKP_Get|TStatus(void)
Behavior description Checks whether the Tamper Pin Interrupt has occurred or not.
Input parameter None
Output parameter None
Return parameter The new state of the Tamper Pin Interrupt (SET or RESET).
Required preconditions None
Called functions None
Example:
/* Test if the Tamper Pin interrupt has occurred or not */
ITStatus Status;
Status = BKP_GetITStatus() ;
if (Status == RESET)
{
}
else
{
}
5.2.12 BKP_ClearlTPendingBit function

Table 69 describes the BKP_ClearITPendingBit function.

Table 69.

BKP_ClearITPendingBit function

Function name

BKP_ClearlTPendingBit

Function prototype

void BKP_ClearlTPendingBit(void)

Behavior description

Clears Tamper Pin Interrupt pending bit.

Input parameter None
Output parameter None
Return parameter None
Required preconditions None
Called functions None

Example:

/* Clear Tamper Pin interrupt pending bit */
BKP_ClearITPendingBit () ;
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Controller area network (CAN)

This peripheral interfaces the CAN network. It supports the CAN protocols version 2.0A and
B. It has been designed to manage efficiently a high number of incoming messages with a
minimum CPU load. It also meets the priority requirements for transmit messages.

Section 6.1 describes the data structures used in the CAN firmware library. Section 6.2
presents the firmware library functions.

CAN register structure

The CAN register structure, CAN_TypeDef, is defined in stm32f10x_map.h as follows:

typedef struct
{
vu32 MCR;
vu32 MSR;
vu32 TSR;
vu32 RFOR;
vu32 RF1R;
vu32 IER;
vu32 ESR;
vu32 BTR;
u32 RESERVEDO[88];
CAN_TxMailBox_TypeDef sTxMailBoxI[3];
CAN_FIFOMailBox_TypeDef sFIFOMailBox[2];
u32 RESERVED1[12];
vu32 FMR;
vu32 FMOR;
u32 RESERVED2[1];
vu32 FSOR;
u32 RESERVED3[1];
vu32 FFAOR;
u32 RESERVED4([1];
vu32 FAOR;
u32 RESERVEDS5([8];
CAN_FilterRegister_TypeDef sFilterRegister[14];
} CAN_TypeDef;

typedef struct
{
vu32 TIR;
vu32 TDTR;
vu32 TDLR;
vu32 TDHR;
} CAN_TxMailBox_TypeDef;

typedef struct
{
vu32 RIR;
vu32 RDTR;
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vu32 RDLR;

vu32 RDHR;
} CAN_FIFOMailBox_TypeDef;
typedef struct

{
vu32 FRO;
vu32 FR1;

} CAN_FilterRegister_TypeDef;

Table 70 shows the list of all CAN registers.

Table 70. CAN registers

Register Description
CAN_MCR CAN Master Control Register
CAN_MSR CAN Master Status Register
CAN_TSR CAN Transmit Status Register
CAN_RFOR CAN Receive FIFO 0 Register
CAN_RF1R CAN Receive FIFO 1 Register
CAN_IER CAN Interrupt Enable Register
CAN_ESR CAN Error Status Register
CAN_BTR CAN Bit Timing Register
TIR Tx Mailbox Identifier Register
TDTR Mailbox Data Length Control and Time Stamp Register
TDLR Mailbox Data Low Register
TDHR Mailbox Data High Register
RIR Rx FIFO Mailbox Identifier Register
RDTR Receive FIFO Mailbox Data Length Control and Time Stamp Register
RDLR Receive FIFO Mailbox Data Low Register
RDHR Receive FIFO Mailbox Data High Register
CAN_FMR CAN Filter Master Register
CAN_FMOR CAN Filter Mode Register
CAN_FSCOR CAN Filter Scale Register
CAN_FFAOR CAN Filter FIFO Assignment Register
CAN_FAOR CAN Filter Activation Register
CAN_FRO Filter x Register O
CAN_FR1 Filter x Register 1
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The CAN peripheral is also declared in stm32f10x_map.h:
#define PERIPH_BASE ((u32)0x40000000)
#define APB1PERIPH BASE PERIPH_BASE
#define APB2PERIPH BASE (PERIPH_BASE + 0x10000)
#define AHBPERIPH BASE (PERIPH_BASE + 0x20000)
#define CAN_BASE (APB1PERIPH_BASE + 0x6400)
#ifndef DEBUG
#ifdef _CAN
#define CAN ( (CAN_TypeDef *) CAN_BASE)
#endif /*_CAN */
#else /* DEBUG */
#ifdef _CAN
EXT CAN_TypeDef *CAN;
#endif /*_CAN */
#endif
When using the Debug mode, the CAN pointer is initialized in stm32f10x_lib.c:
#ifdef _CAN
CAN = (CAN_TypeDef *) CAN_BASE;
#endif /*_CAN */
To access the CAN registers, _CAN must be defined in stm32f10x_conf.h:
#define _CAN
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6.2

Firmware library functions

Table 71 gives the list of the CAN library functions.

Table 71.

CAN firmware library functions

Function name

Description

CAN_Delnit Resets the CAN peripheral registers to their default reset values.

CAN Init Initializes the CAN peripheral according to the parameters specified in
- the CAN_InitStruct.

CAN_Filterlnit Initializes the CAN peripheral according to the parameters specified in

the CAN_FilterInitStruct.

CAN_Structlnit

Fills each CAN_InitStruct member with its default value.

CAN_ITConfig

Enables or disables the specified CAN interrupts.

CAN_Transmit

Initiates the transmission of a message

CAN_TransmitStatus

Checks the transmission of a message

CAN_CancelTransmit

Cancels a transmit request

CAN_FIFORelease

Releases a FIFO

CAN_MessagePending

Returns the number of