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CMSIS architecture (v1.3)
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CMSIS Core

 Hardware Abstraction Layer (HAL): Standardized peripheral 
handling for al Cortex M core variant. Standard for register access 
and internal peripheral functions like SysTick, NVIC, MPU and FPU.

 Exception handling: Standardized names and function interfaces

 Header file organization: Naming conventions

 System start: Standardized SystemInit() function to cover 
microcontroller specific clock startups

 Support for special instructions

 Global variable for system clock frequncy
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CMSIS core files
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The startup_device file

 The interrupt table

Allocating this code part 
at the start of the Flash

The vector table, 
including empty spaces
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The Reset_Handler

Setting stack pointer

Copy the start values of 
the initialized variable 
from the Flash-to the 
SRAM

Clearing the values of 
uninicialized variables

Calling the SystemInit CMSIS 
function to setup clocks

Calling the main function
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The system_device.c

 Minimum services to start the microcontroller

Function

void SystemInit (void)
Function to set up the system clocks

void SystemCoreClockUpdate (void) Upgrading the system clock.

Variable description

uint32_t SystemCoreClock The current value of the system clock.

description



© BME-MIT 2017 8.

Controlling LEDS on the STM32F429 
Discovery

 User LD3:  The green LED connected to the I/O PG13

 User LD4:  The red LED connected to the I/O PG14
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Enabling Clock
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GPIO configuration
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GPIO configuration

 Setting port pins to output
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GPIO pin state manipulation

 Setting pins value to 1 or 0
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GPIO pin state manipulation

 Setting pins value to 1 or 0
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Register Configurations

 RCC_AHB1ENR: bit 6 -> 1

 GPIOG_MODER: bit 26,28 -> 1

 GPIOG_BSRR: bit 13,14 for setting pin to logic 1, bit 29, 
30 to clearing the this pins.  
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GPIO Register Map

 Every GPIO block has many registers. But every block has 
the same registers

o GPIOG starts at: 0x4002 1800
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GPIO Register Map

 Every GPIO block has many registers. But every block has 
the same registers

o GPIOG starts at: 0x4002 1800

o Old fashioned acces of GPIOG_MODER:
• #define GPIOG_MODER  *((uint32_t*)(0x400218000)) 
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CMSIS definitions, and rules

 Using a structure for register blocks



© BME-MIT 2017 18.

CMSIS definitions, and rules

 Pre defined memory aliases

 Therefore accessing the GPIOG_MODER
o GPIOG->MODER


