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

[lnaH Ha paboTunHnuyaTa

3a RISC-V HakpaTKo blinky - nebbreaHe npes

RISC-V ISA - oCcHOBMU JTAG, openocd, gdb
ESP32-C3 moayn * RISC-V assembly

Y [TlpuMepHa 3agava - paboTa C
HacTpouka Ha cpepna/lDE, Bluetooth

HeobXxoaANMN NHCTPYMEHTHU

bubnnotekaTta/moayna
 lbpBu cTbnkKU - “Hello,

world”
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RISC-V & RISC-V ISA

Open source npouecopeH an3anH, 6a3npaH Ha RISC apxuTekTypa; anTepHaTUBa Ha
Intel 1 ARM

* RISC-V ISA - ocHoBW, priviledge levels - machine, supervisor, user, hypervisor (TBD),
harts (cores)- id O

* Perunctpun c obwo npenHasHavyeHne - x0-x31, load-store apxutekTtypa, CSR
NHCTPYKLU NN

 PaboTa c uenn 4ncna - ALU - branches, jumps, load, stores

« He3aab/HKUTENIHU/CTaHOAPTHU pa3lWwnpeHns - yMHOXKeHue/aeneHne Ha uennm 4ncna,
aTOMUYHN MHCTPYKLUNK, YNCNa C nNJlaBalwa 3aneTas (single-/double-precision)

« JlonbJHUTENHU pa3wunpeHns - compressed instructions, etc
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https://live-risc-v.pantheonsite.io/technical/specifications/

ESP32-C3-Devkit-Lipo
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ESP32-C3-Devkit-Lipo

Cneundgukaunn/Datasheet

RISC-V single-core, oo 160 MHz, RV32IMC ISA
JTAG nHTepdenc 3a nebbreaHe

400 KB onchip SRAM

Embedded flash - BbHLUEH, Ype3 SPlI nutepdenc

RNG, secure boot, KpunTo-xapayepHn akcesnepaTopmn -
AEC128/256, HMAC
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https://www.espressif.com/sites/default/files/documentation/esp32-c3_datasheet_en.pdf

* TepMuHaneH emynaTtop - cu, minicom, Teraterm, Putty, ...
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MatmyHapHuka, napk BopucoBa [paguna, codus, Benzapus 2022
Hauanew uac 10:00. Bxog CB0o60gEH.

« Arduino IDE
* https://github.com/espressif/arduino-esp32

[JokymMeHTauuns, HacTponka Ha cpena/lD

« Espressif loT 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|
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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/cual@ -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
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Hello, wor

load:0x403cef@d, len:0x8d4
load:0x403deA00, len:-0x2d80
SHA-256 comparison failed:
Calculated: 139dfa699dc2f77262dbfef250ba481488507ff091ed7824dfc7cd2c4bédeSec
Expected: la2ab6dad58992d862ebd46b49d917f5a411b8d48eb27b46d2aff5f0d69e47c6
Attempting to boot anyway. ..

entry 0x403ce@o@

I (42) boot: ESP-IDF v4.3.4-dirty 2nd stage bootloader
I (42) boot: compile time 14:41:42
I (42) boot: chip revision: 3
I (44) boot.esp32c3: SPI Speed : 80MHz
I (49) boot.esp32c3: SPI Mode : DIO
I (54) boot.esp32c3: SPI Flash Size : 4MB
I (59) boot: Enabling RNG early entropy source...
I (64) boot: Partition Table:
I (68) boot: ## Label Usage Type ST Offset Length
I (75) boot: @ nvs WiFi data @1 62 90009000 00006000
I (82) boot: 1 phy init RE data 01 01 0AOAFAO0 OAOA1600
I (98) boot: 2 factory factory app 068 00 0010008 80100000
I (97) boot: End of partition table
I (101) esp_image: segment 0: paddr=00010020 vaddr=3c020020 size=06448h ( 25672) map
I (114) esp image: segment 1: paddr=00016476 vaddr=3fc8a000 size=01b20h ( 6944) load
I (120) esp_image: segment 2: paddr=00017f98 vaddr=40380000 size=08080h ( 32896) load
I (133) esp_image: segment 3: paddr=00020020 vaddr=42000020 size=11930h ( 71984) map
I (147) esp_image: segment 4: paddr=00031958 vaddr=40388080 size=01f3ch ( 7996) load
I (149) esp_image: segment 5: paddr=0003389c vaddr=50000010 size=00018h ( 16) load
I (156) boot: Leaded app from partition at offset @x10000
I (159) boot: Disabling RNG early entropy source...
I (175) cpu_start: Pro cpu up.
I (184) cpu_start: Pro cpu start user code
I (184) cpu_start: cpu freq: 160000000
I (184) cpu_start: Application infermation:
I (187) cpu_start: Project name: hello-world
I (192) cpu_start: App version: vq4.3.4-dirty
I (197) cpu_start: Compile time: Oct 1 2022 14:41:54
I (203) cpu_start: ELF file SHA256: 7a48abddee7fcO9d...
I (209) cpu_start: ESP-IDF: v4.3.4-dirty
I (215) heap_init: Initializing. RAM available for dynamic allocation:
I (222) heap_init: At 3FC8C999 len 00833670 (205 KiB): DRAM
I (228) heap_init: At 3FCCA000 len 0OA1FAGO (124 KiB): STACK/DRAM
RSN — I (235) heap_init: At 50000020 len GOA9IFEQ (7 KiB): RTCRAM

Un ger paBomuAHuLu U My3uka Ha OmIH I (242) spi_flash: detected chip: generic

I (246) spi_flash: flash io: dio
TECHNI I (258) sleep: Configure to isolate all GPIO pins in sleep state

I (257) sleep: Enable automatic switching of GPIO sleep configuration

Maiimywapuka, napk Bopuco8a rpaguna, Copus, berzapus I (264) cpu_start: Starting scheduler.

Hauanen uac 10:00. Bxog GBo6ogeH. Hello world!
This is esp32c3 chip with 1 CPU core(s), WiFi/BLE,
Minimum free heap size: 326848 bytes

Restarting in 1@ seconds. ..

silicon revision 3, 4MB external flash
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cd ../blink

/python_env/idf: env/bin/, -/ ../c ents sptool/esptool.py -p /dev/tty

idf. py set-ta rg et esp32c3 write Flash ——flash node dio - Flash vise detect - Fras 86n 0x0 / er/ e bin OxGB00 but L par citton cable/particion. table. bin

esptool.py v3.3.2-dev

idf.py build Seriel pore /ieu/<

Failed to get PID of a device on /d:-w’t

idf.py flash -p PORT [-b BAUD]
idf.py monitor : ccpresst ff“'Ztiﬁ;”fp?tZ;’Zc’Eiﬂisﬁiéiiﬁiﬂf55252 E/traubleshosting.heat T o Rode:

sudo /home/syrinx/ env/bin/python . /components/esptool_py/esptool/esptool.py -p fdev/ttyld -b 460
write_flash --flash_mode dio --flash_size detec 57 86m 6x8 build/bootloader/bootloader.bin 0x8008 build/partition_table/partition-table.bin 0x160

f 1: . esptool.py v3.3.2-dev
ld .py menucon lg - proper GPIO erial port /dev/ttylUd

Connecting. ..

ld f . py bU l-l.d Failed to get PID of a device on /dev/ttyUd, using standard rese:

Chip is ESP32-C3 (revision 3)

il’ploadlnq ey

Running stub

Stub running. ..

Changing baud rate to 460800

Changed.

Configuring flash si

Auto-detected Flash si

Flash will be erased from

Flash will be erased from 0

Flash will be erased from 0010860 to 0

Flash params set to 0x022f

Compressed 20320 bytes to 12156

Wrote 20320 byt 0x0 in 8.4 second: T

Hash of dam w-rlj' d.

Compre. tes to 163...

Wrote RrJfL bj.’te: (103 compressed) at 0x00008000 in 0.1 seconds (i .

Hash of data verified. Turning

Compressed 148 . .

Wrote 148928 bytes 37 © ed) at Ox00010000 in 2.1 sec urning

Hash of data verified. .
rning

Leaving. .. .
Hard resetting via RTS pin... ning

kpumo. raing
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Maiimynapuka, napk BopucoBa Mpaguna, Codus, BbAzapus
Hauanen uac 10:00. Bxog CBo6ogeH. 5
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blinky

idf.py menuconfig -» GPIO 8

LA geH pabomuAaHuUu U my3uka Ha omkpumo.

TECHNIVERSE

Ha, Copun, BbAzapus

Cc noal\e§ i{m |G ITAL
mexHoAo2UuU 33 G HT

MoBuAHOCM OM

Maiimynaphuka, napk BopucoBa Mpagu
Hauanen uac 10:00. Bxog CBoGogeH.
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blinky - JTAG debugging

___________ I
Iy 3 ' = = R I
| . . 1
. : . Debugging with j'!'AG . :
: ! I I I :
I
‘| Espgdb || | OpenoCD , uss | JTAG | TG
: ! debugger | on chip debugger I 1 adapter :
i
: ) : : : :
& I | ] : ESP32
)2 ' ' ' : family
2. Application Loading and Monitoring l chip
| I I I .
', I
[ ! ! e
: ' | idf.py build | ' | esptool.py | use | S ' UART
I : compile / build : flash / monitor : : inuteArF‘:;l;e I
') I ] :
5 : . " Single USB !
Iy ; I | | connection on some |
I | Eclipse/vscode ' | . kits I
LLAA geH paBomuAHUL U My3uka Ha omkpumo. : ___________ T =
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e ,m ,°°,f‘f"’°"°,°°“'f;,& JTAG debugging - overview diagram
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bash-4.2% ./riscv32-esp-elf-gdb

Debugging demo - openocd
HacTponku, paboTta c gdb - NpuHT
Ha HAKOW perucTpu, Mmoandpunkaumns

Ha MPUNOXKEHNETO Aa NMPUHTK
mstatus, mtvec, mepc, mcause,
mhartid, etc, machine timers

u u My3uka Ha omkpumo.
LiA geH paGomuAHULU U M3 ChnozaegkeM 1

L
s E mextonozuu3a | |G H']l'\
T Ec OKT mo6uAnoCcm om

MaiimyHapuka, napk BopucoBa Mpaguna, Codus, BbAzapus
Hauanewn uac 10:00. Bxog CBobogeH. 5
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blinky

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

bash-4.25 cd SHOME/.espressif/tools/openocd-esp32/v0.11.0-esp32-20220706/openocd-esp32/share/openocd/scripts
bash-4.25 sudo ../../../bin/openocd -f board/esp32c3-builtin.cfg
Open On-Chip Debugger v@.11.0-esp32-20220706 (2022-07-06-15:48)
Licensed under GNU GPL v2
For bug reports, read
http://openocd. org/doc/doxygen/bugs. html
: Could not determine executable path, using configured BINDIR.
: only one transport option; autoselect 'jtag'
: esp_usb_jtag: VID set to 0x303a and PID to 0x1001
: esp_usb_jtag: capabilities descriptor set to 0x2000
: Transport "jtag" was already selected
: Listening on port 6666 for tcl connections
: Listening on port 4444 for telnet connections
: esp_usb_jtag: serial (A0:76:4E:43:60:DC)
: esp_usb_jtag: Device found. Base speed 40000KHz, div range 1 to 255
: clock speed 40000 kHz

: JTAG tap: esp32c3.cpu tap/device found: 0x00005c25 (mfg: Ox612 (Espressif Systems), part: 0x0005, ver:

: datacount=2 progbufsize=16
: Examined RISC-V core; found 1 harts
hart 0: XLEN=32, misa=0x40101104
: starting gdb server for esp32c3 on 3333
: Listening on port 3333 for gdb connections
: accepting 'gdb' connection on tcp/3333
protection is enabled. Reset target to disable it...

: JTAG tap: esp32c3.cpu tap/device found: 0x00005c25 (mfg: Ox612 (Espressif Systems), part: 0x0005, ver:

: Reset cause (3) - (Software core reset)

: No symbols for FreeRTOS!

: [esp32c3] Found 8 triggers

: Flash mapping 0: 0x10020 -> 0x3c020020, 25 KB

: Flash mapping 1: 0x20020 -> 0x42000020, 73 KB

: Auto-detected flash bank 'esp32c3.flash’' size 4096 KB
: Using flash bank 'esp32c3.flash' size 4096 KB

: Flash mapping 0: 0x10020 -> 0x3c020020, 25 KB

: Flash mapping 1: 0x20020 -> 0x42000020, 73 KB

: Using flash bank 'esp32¢3.irom' size 76 KB

: Flash mapping 0: 0x10020 -> 0x3c020020, 25 KB

: Flash mapping 1: 0x20020 -> @x42000020, 73 KB

: Using flash bank 'esp32c3.drom' size 28 KB

: negative reply, retrying

: negative reply, retrying

: Prefer GDB command "target extended-remote :3333" instead of "target remote :3333"

0x0)




blinky - using C- inline assembly

bash-4.25 git diff
diff --git a/examples/get-started/blink/main/blink.c bfexamples/get-started/blink/main/blink.c
index 8d41246e84..6fb3f72ab2 100644
--- a/examples/get-started/blink/main/blink.c
+++ b/examples/get-started/blink/main/blink.c
void app_main(void)

gpio_reset_pin(BLINK_GPIO);

/* Set the GPIO as a push/pull output */

gpio_set_direction(BLINK_GPIO, GPIO MODE_OUTPUT);

while(1) {
/* Blink off (output low) */
printf("Turning off the LED|n");
void app_main{veid)
printf("Turning on the LED|n");
gpio_set_level(BLINK_GPIO, 1);
vTaskDelay(1000 / portTICK PERIOD MS);

omkpumo.
LLAA geH paBomuAHuUU U My3uka Ha OmKp B, i<
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Hauanen uac 10:00. Bxog CBo6ogeH.
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example app

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

htgps /k/]cgocls .espressif.com/projects/esp-idf/en/latest/esp32c3/api-reference/bluetooth/
index.htm

- 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
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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

bnaropapa!

BawaTa obpaTHa Bpb3Ka € LleHHa -
shteryana@gmail.com, syrinx@freebsd.org
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https://www.olimex.com/Products/
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