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Week 5: Introduction to Microcontrollers

Objective:

To understand ARM architecture fundamentals, configure GPIO pins using bare-metal register manipulation
in C, and successfully run a program on actual hardware.

Introduction:

Unlike running C code on a PC, microcontrollers execute code directly on bare metal. This requires setting up
a specialized toolchain, understanding the processor's memory map, and explicitly configuring peripheral
registers to interact with the physical world.

1. Theoretical Concepts
ARM Architecture Overview: ARM microcontrollers utilize a memory-mapped architecture where peripherals
(like GPIO, Timers, UART) are assigned specific memory addresses.

GPIO Configuration: To control a pin, we must first configure its mode (Input/Output/Alternate Function) using
the Mode Register (MODER). We achieve this by reading the register, applying a bitwise mask to clear the
relevant bits, and using an OR operation to set the new mode.

Bit Set/Reset: Rather than writing directly to the Output Data Register (ODR) which requires a
read-modify-write cycle, modern ARM chips provide a Bit Set/Reset Register (BSRR) that allows atomic,
thread-safe pin toggling in a single clock cycle.

2. Source Code

uint32_t count) {

main() {




3. Environment & Hardware Setup
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4. Reflection

Setting up the development environment required managing cross-compilers (like arm-none-eabi-gcc) and
flashing tools. Writing bare-metal code is significantly different from standard PC programming because it
lacks an operating system to manage hardware resources, demanding absolute precision with bitwise
operations and memory addresses.



