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Swift Embedded Examples - esp32-led-blink-sdk

‘Wokwi Simulator
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3 main This example demonstrates how to integrate with
12 2 CMakelLists.txt the ESP-IDF SDK via CMake and how to use the

standard GPIO library to control LED from Swift.

This example is specifically made for the RISC-V.
MCUs from ESP32 (the Xtensa MCUs are not
currently supported by Swift).
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Embedded Swift on top of ESP-IDF (FreeRTOS)
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Embedded Swift on top of ESP-IDF (FreeRTOS)

Upside: All functionality of MCU is available including WiFi, well proved and working
Downside: Requires also ESP-IDF toolchain

Example: https://github.com/georgik/esp32-sdl3-swift-example
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https://github.com/georgik/esp32-sdl3-swift-example

Working example
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Embedded Swift Bare Metal (No 0S)
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Embedded Swift Bare Metal (No 0S)

Upside: Total control of the code, no blobs, uses just Swift toolchain

Downside: Requires implementation of everything

Example: https://github.com/georgik/esp32-c6-swift-baremetal
working PoC: UART, GPIO, SPI and Delay
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https://github.com/georgik/esp32-c6-swift-baremetal

Embedded Swift dynamically loaded by ESP-IDF (inception)
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Embedded Swift dynamically loaded by ESP-IDF (inception)

Upside: All functions of MCU, uses just Swift toolchain, small flashable Swift binary

Downside: OS binary must be precompiled with everything

Loader app Swift .0

ESP-IDF FreeRTOS
ROM functions Registers
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What we can learn from Rust?

Rust std (build on top of ESP-IDF) - works well, deployed in production

- Swift has advantage of simpler integration with C libraries of ESP-IDF and C components
- very long build (compiling ESP-IDF C code + Rust code)
- only community support

Rust no_std - Bare Metal - options:

- WiFi using blobs

works well and deployed in production, officially supported by Espressif
short build times, no C code involved
requires a lot of integration to “emulate” FreeRTOS for WiFi blobs (metaphor: Wine)

- Pure Rust WiFi driver
Ferris on Air - experimentally working on ESP32 and ESP32-S2 (older generation of MCUs)
no hlobs
possibility creating Pure Swift WiFi driver by community - caveat: details about WiFi registers are not available


https://github.com/esp-rs/esp-idf-hal
https://github.com/esp-rs/esp-hal
https://github.com/esp-rs/esp-wifi-sys/tree/main/esp-wifi-sys/libs/esp32c6
https://github.com/esp32-open-mac/FoA

Resources related to Embedded Swift
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Swift Embedded Exam

Architecture of ESP-IDF project:

Components

- main

- managed_components
- components (local)
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This example demonstrates how to integrate with
the ESP-IDF SDK via CMake and how to use the
existing LED strip library to control WS8212 lights
from Swift. This example is specifically made for
the RISC-V MCUs from ESP32 (the Xtensa MCUs
are not currently supported by Swift).
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ESP32 Weather Display

Display connected via SPI

Board Support Package - using Generic

https://github.com/georgik/esp32-swift-weather-display

Online simulation with Wokwi



https://github.com/georgik/esp32-swift-weather-display
https://wokwi.com/experimental/viewer?diagram=https%3A%2F%2Fraw.githubusercontent.com%2Fgeorgik%2Fesp32-swift-weather-display%2Fmain%2Fboards%2Fesp32_c6_devkit%2Fdiagram.json&firmware=https%3A%2F%2Fgithub.com%2Fgeorgik%2Fesp32-swift-weather-display%2Freleases%2Fdownload%2Fv1.0.0%2Fesp32-swift-weather-display-esp32_c6_devkit.bin

Smooth integration with C libraries - SDL3

Example with high performance ESP32-P4
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https://github.com/georgik/esp32-sdi3-swift-example

Online simulation with Wokwi

ESP-IDF SDL3 Component
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Embedded Swift - Bare Metal

CMSIS System View Description (CMSIS-SVD)

https://github.com/espressif/svd

Patched version used in Rust no_std

https://github.com/esp-rs/esp-pacs/
https://github.com/apple/swift-mmio

SVD2Swift \
--input ../esp-pacs/esp32¢6/svd/esp32c6.svd \
--output Sources/Registers \

--access-level public \

--peripherals GPIO UARTO SPI0


https://github.com/espressif/svd
https://github.com/esp-rs/esp-pacs/
https://github.com/apple/swift-mmio

ESP32-C6 Embedded Swift Bare Metal

Sources/Registers from MMIO

Call of ROM functions

/1 ESP32-C6 ROM UART functions
@_silgen_name("esp_rom_uart_putc")
func esp_rom_uart_putc(_ char: Ulnt8)



Linker Scripts

Sources/Support/Ld/esp32¢6/linkall.x
Minimal size of section 64KB



ESP App Descriptor for Bootloader

Header required by default boot loader

https://github.com/georgik/esp32-c6-swift-baremetal/blob/main/Sources/Support/esp app d
esc.cfl21



https://github.com/georgik/esp32-c6-swift-baremetal/blob/main/Sources/Support/esp_app_desc.c#L21
https://github.com/georgik/esp32-c6-swift-baremetal/blob/main/Sources/Support/esp_app_desc.c#L21
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