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* със съдействието на olimex.com

https://www.olimex.com/Products/IoT/ESP32/


   

План на работилницата
● blinky – дебъгване през 

JTAG, openocd, gdb
● RISC-V assembly
● Примерна задача - работа с 

Bluetooth 
библиотеката/модула

● За RISC-V накратко
● RISC-V ISA – основи
● ESP32-C3 модул
● Настройка на среда/IDE, 

необходими инструменти
● Първи стъпки – “Hello, 

world”



   

RISC-V & RISC-V ISA
● Open source процесорен дизайн, базиран на RISC архитектура; алтернатива на 

Intel и ARM
● RISC-V ISA – основи, priviledge levels – machine, supervisor, user, hypervisor (TBD), 

harts (cores)- id 0 
● Регистри с общо предназначение – x0-x31, load-store архитектура, CSR 

инструкции
● Работа с цели числа - ALU – branches, jumps, load, stores 
● Незадължителни/стандартни разширения – умножение/деление на цели числа, 

атомични инструкции, числа с плаваща запетая (single-/double-precision)
● Допълнителни разширения – compressed instructions, etc 

https://live-risc-v.pantheonsite.io/technical/specifications/
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ESP32-C3-Devkit-Lipo
● Спецификации/Datasheet
● RISC-V single-core, до 160 MHz, RV32IMC ISA
● JTAG интерфейс за дебъгване
● 400 KB onchip SRAM
● Embedded flash - външен, чрез SPI интерфейс
● RNG, secure boot, крипто-хардуерни акселератори – 

АЕС128/256, HMAC

https://www.espressif.com/sites/default/files/documentation/esp32-c3_datasheet_en.pdf


   

Документация, настройка на среда/IDE
● Arduino IDE 
● https://github.com/espressif/arduino-esp32
● Espressif IoT Development Framework - manual installation 
● https://github.com/espressif/esp-idf
● JTAG debugging - 

https://docs.espressif.com/projects/esp-idf/en/latest/esp32c3/api
-guides/jtag-debugging/index.html

● Терминален емулатор – cu, minicom, Teraterm, Putty, ...

https://docs.espressif.com/projects/arduino-esp32/en/latest/installing.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32/get-started/index.html#installation
https://github.com/espressif/esp-idf
https://docs.espressif.com/projects/esp-idf/en/latest/esp32c3/api-guides/jtag-debugging/index.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32c3/api-guides/jtag-debugging/index.html


   

“Hello, world”
$ git clone git@github.com:espressif/esp-idf.git ~/esp/  
$ cd ~/esp/esp-idf
$ ./install.sh esp32
$ . $HOME/esp/esp-idf/export.sh
$ cd $IDF_PATH/examples/get-started/hello_world
$ idf.py set-target esp32c3
$ idf.py menuconfig
$ idf.py build
$ esptool.py -p /dev/cuaU0 -b 460800 --before default_reset --after hard_reset --chip esp32c3  
$ write_flash --flash_mode dio --flash_size detect --flash_freq 80m 0x0 
build/bootloader/bootloader.bin 0x8000 build/partition_table/partition-table.bin 0x10000 
build/hello-world.bin



   

“Hello, world”



   

blinky
$ cd ../blink
$ idf.py set-target esp32c3
$ idf.py build
$ idf.py flash -p PORT [-b BAUD]
$ idf.py monitor
…
$ idf.py menuconfig – proper GPIO
$ idf.py build



   

blinky – read the docs
idf.py menuconfig → GPIO 8



   

blinky – JTAG debugging



   

blinky
bash-4.2$ cd $HOME/Arduino/hardware/espressif/esp32/tools/riscv32-esp-elf/bin/
bash-4.2$ ./riscv32-esp-elf-gdb

Debugging demo - openocd 
настройки, работа с gdb – принт 
на някои регистри, модификация 

на приложението да принти 
mstatus, mtvec, mepc, mcause, 
mhartid, etc, machine timers 



   

blinky - using C- inline assembly



   

Task - Use bluetooth lib to scan for nearby devices, print to console
blink led for 10 secs, if unknown, move to known database

example app

- 
https://docs.espressif.com/projects/esp-idf/en/latest/esp32c3/api-reference/bluetooth/
index.html

- Demo for ESP BLE Mesh Provisioner - 
https://github.com/espressif/esp-idf/blob/master/examples/bluetooth/esp_ble_mesh/
ble_mesh_provisioner/tutorial/BLE_Mesh_Provisioner_Example_Walkthrough.md

Task - Use bluetooth lib to scan for nearby devices, print to console
blink led for 10 secs, if unknown, move to known database
Task - Use bluetooth lib to scan for nearby devices, print to console
blink led for 10 secs, if unknown, move to known database

https://docs.espressif.com/projects/esp-idf/en/latest/esp32c3/api-reference/bluetooth/index.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32c3/api-reference/bluetooth/index.html


   

Благодаря!

Вашата обратна връзка е ценна – 
shteryana@gmail.com, syrinx@freebsd.org

mailto:shteryana@gmail.com


   

Хардуерът е предоставен от olimex.com

https://www.olimex.com/Products/


   

Заповядайте на OpenFest 2022!

15 - 16 Oктомври 2022 г.
форум "Джон Атанасов", 
София Тех Парк, София, България
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