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Description

KAmod ESP32-C3 - Development board with ESP32-C3 Mini-1 module

The KAmod ESP32-C3 board features the ESP32-C3 Mini-1 module from Espressif, which contains a 32-bit, single-core SoC
microcontroller based on the RISC-V architecture. It includes Wi-Fi and Bluetooth 5 (LE) radio interfaces with Long Range (LR)
mode support.

The MCU operates at a maximum clock frequency of 160 MHz and is equipped with 400 kB of RAM and 4 MB of Flash
memory. It supports low power consumption modes, operates in temperatures from -40 to +85°C, and implements security
features such as Secure Boot and Flash encryption with AES-128/256-XTS. These extensive specifications make it ideal for
industrial and loT applications. Additionally, the board includes a high-precision SHTC3 temperature and humidity sensor, an
ICM42670 MEMS sensor (3-axis gyroscope and 3-axis accelerometer), a WS2812 RGB LED, and a standard LED connected to
one of the microcontroller ports. These components facilitate the rapid building of diverse applications.

The module is powered by +5V via a USB-C connector or by a Li-lon battery. The +3.3 V voltage for the microcontroller and
peripherals is generated by a SY8088 Buck DC/DC converter (input range 2.5-5 V). If USB-C power is disconnected, power is
automatically drawn from the battery (if connected). The power system includes an MCP7381 Li-lon battery charger powered
via USB-C.

The KAmod ESP32-C3 module is designed for developing and testing applications in the Arduino environment (C/C++) as
well as in Rust.
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Key Features and Parameters

ESP32C3 Mini-1 Module (Wi-Fi 802.11 b/g/n, Bluetooth 5 LE)
32-bit RISC-V single-core MCU @ 160 MHz, 400 kB SRAM, 4 MB Flash
15 GPIO lines
Communication interfaces: SPI, 12C, 12S, UART, USB
12-bit SAR ADC (up to 6 channels)
ICM42670 Accelerometer/Gyroscope
o 3-axis MEMS gyroscope (X, Y, Z angular rate)
o 3-axis MEMS accelerometer (X, Y, Z axis)
o Communication interface: 12C
e SHTC3 Thermometer/Hygrometer
o Humidity range: 0...100%RH (+/- 2% accuracy)
o Temperature range: -40 to +125 °C (+/-0.2°C accuracy from 0°C to +60°C)
o Communication interface: 12C
SY8088 DC/DC Converter
MCP73831 Li-lon Battery Charger
Programmable WS2812 RGB LED
USB-C Connector
o +5V Power supply
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o Flash programming interface
o JTAG interface
e Reset and Boot buttons

Standard Equipment

Code Description

» Assembled and tested module
KAmod ESP32-C3 |- 1 x straight 12-pin goldpin header (2.54 mm pitch)
* 1 x straight 16-pin goldpin header (2.54 mm pitch)

Electrical Schematic
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Power Supply

The module is powered by VBUS (+5 V) from the USB-C connector. This voltage also charges the 4.2 V Li-lon battery if
connected to the Charger output. The MCP7381 chip manages the charging process using a Constant Current/Constant
Voltage (CC/CV) algorithm, with the charging current set to 100 mA and the termination voltage to 4.20 V.
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Arduino IDE Configuration and Test Program

Preliminary Steps

Connect the KAmod ESP-C3 module to a computer with Arduino IDE installed. In the board selection menu, choose ESP32C3
Dev Module and the corresponding virtual COMx port.
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& esp32c3_BTC | Arduino IDE 2.3.6

File Edit Sketch Tools Help

' ESP32C3 Dev Module ~

esp32c3_B P ESP32C3 Dev Module &

COM4 .
79 ture:"y;
28 . erature/128.8)+25.8);
. Joo VWTIRITURNT R KR R R R KRR
81 ¥ comt )i
82
82 )| Select other board and port...
84 _ _ read. oo vnas :"Ys
85 Serial.print("\n");
26 SE‘T‘ia-_. :lr-.il-lt("'EH*EHE*Hﬁ*ﬂit#*#h!##!#*##*#!EEHE*HE"};
87 serial.print{"\n"};
88 shtc3.getEvent(&humidity, &temp);// read temp and humidity

For the test procedure, we will use the Serial Monitor to display results. To enable this, you must unlock the USB CDC On
Boot option (disabled by default).
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esp32c3_BTC | Arduino IDE 2.3.6

File Edit Sketch | Tools Relp

Archive Sketch

esp32c3 |
. Manage Libraries... Ctrl+Shift =
79
88 Serial Monitor Ctrl+Shift=M
81
Senal Plotter

a2
83
84 Firmware Updater
85 Upload 551 Root Certificates
86
a7
88 Eoard: "ESP32C3 Dev Module” >
ag Port: "COM4" H
99 ature); Serial.println("
91 Reload Board Data ive_humidity); Serial.pri
92 Get Board Info
93
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o5 USE CDC On Boot: "Enabled™ > Disabled
=
265 CPU Freguengy: "160MHz (WiFi)" > + Enabled
o Core Debug Level: “None* >
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a9 Erase All Flash Before Sketch Upload: “Disabled” »

100 Flash Frequency: "S80MHz" >
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Preferences Configuration

Open File -> Preferences. In the Additional boards manager URLs field, enter:
https://dl.espressif.com/dl/package_esp32_index.json

& sketch_jundb | Arduing IDE 235

Fille Edit Sketch Tools Help

e s e —

Mew Clowd Sketch AlteCtrie
Cpen.. Ctrl+D
Open Recent ¥ .h”
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Save ch A 18
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Sketchbook location
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1w voio setupg) o Aheme =

19 Language English * (Reload required)

28 WS283

. show verbose output during [ compiile B upload

21 1528128 .begin(}; N RO 4 P

2 W528128 setBrightness(50);  Compiler wamings M

3 J B verity code atter upload

24 pinMode(LED BUILTIN, OUTPL" 0 Save

25 i B editor Quick Suggestions

6 ial additional boards manager URLsY hitps:
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Selecting the Processor Type

Navigate to Tools -> Board -> esp32 -> ESP32C3 Dev Module. This step ensures the project compiles for the correct
architecture.

B sketch_jundb | Arduino IDE 2.3.6 LT ILFS LTV IS
Sketch| Tools |Help ESP32HZ Dev Module

ESP32CE Dev Module
Auto Format Ctrl+T
ESP3253 Dev Module

Archive Sketch

Yile  Edit

sketch_jul [E5732C3 Dev Module |

1 Manage Libraries... Ctrl+Shift+|

. ESP3252 Dev Module

2 Serial Maonitor Ctrl+Shift=M

3 25 DRIVER ESP32 Dev Module

a Serial Plotter 8 diode ,

- I ESP32-WROOM-DA Module
[ Firmware Updater [CMA2678P driver ESP32 Wrover Module

7 LED 107 t flast .

3 Upload SSL Root Certificates I . ESP32 PICO-D4

sDA €
g F ESP3253 Dev Module Octal (WROOM2)
> A er . +Shift+
18 Board Boards Manager.. Ctrl+Shift+B ESP32-53-Box
11
Port > . -
ESP32-53-USB-OTG

12 I esp32 > I TR
13 Relcad Board Data | ESP3253 CAM LCD

14 [25 addres @x68

et Board Inf -, .

15 sBoarE e rc20); ESP3252 Native US8

16 ESP32 Wrover Kit (all versions)
17 Burn Bootloader

18 vola setup() g Aventen 53 Sync

g BharatPi Node Wifi Maodule
28 W528212 setup
21 WS2812B.begin(); Ws2812 driver config BharatPi A76725 4G Module
22 W528128.setBrightness(5@); ffWS8212 brightness BharatPi LoRa Module
23 fLED ftlash setup

24 pinMode (LED_BUILTIN, OUTPUT); //I07 output UMELNE
25 fserial setup UM Feathers2
26 | serial.berin(11520@);
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Installing Libraries

The test program requires libraries for the ICM42670P accelerometer, SHTC3 thermometer/hygrometer, and WS2812B RGB
LED.

11
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ICM42670P Library

Search for "ICM42670" in the Library Manager, select ICM42670P by TDK/Invensense and click Install.

File Edit Sketch Tocls Help

Q e Select Board A

LIBRARY MAMAGER sketch_jundb.ino

ICM42670
/%E: Al hd
Topic: Al w

ICM42670P by TDE/Invensense

=

#include "WiFi.h"
#include<Wire.h>

#include <Adafruit_MNeoPixel.
#include "Adafruit_SHTC3.h"
#include "ICM42678P_h"
#define LED BUILTIM 7
#define I2C _SDA 18

#define I2C SCL 8

Allows to read accelerometer, gyroscope and
temperature sensofs from an ICM42670P
Invensence IMU dagdice. This library allows to easil...

WG = oW s R

More info 1 #define PIN WS2812B 2
11 #define MUM _PIXELS 1
107 v 12
13 Adafruit_MeoPixel WS2212B(HL
14 ICMA2678 IMU(Wire,@);
15 Adafruit SHTC3 shtc3 = Adafr
ICM426705 by TDE/Invensense 16 FSIWiFL.SSID(index);
Allows to read accelerometer, gyroscope and L
temperature sensors from an ICM426705 18 void setup() {
Invensence IMU device. This library allows to easil... 19
More info 28 f//WS28212 setup
107 v 21 ',dSESIEB.IJeglm:E);
22 WS2812B.setBrightness (5S¢
23 f/LED flash setup
24 pinMode (LED_BUILTIN, OUl
25 ffserial setup
26 Serial.begin(1152e8);

A B i T 1 T

]
-
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SHTC3 Library

Search for Adafruit SHTC3 Library. When prompted, click Install All to include necessary dependencies.

LIBRAAY MANAGER sketch_jundbuing
SHT 1
2 #include “WiFi.h"
Type Al ol 3 #includecWire.h»
Topic Al w 4 #include <Adafruit_MeoPixel.h»
|

5 include “adafruit_SHTC3.h"
[m‘l 6 finclude “ICM42676R.h"
|ﬁdal'ru1t SHTC3 Library by Adafrut I ) #define LED BUILTIN 7
ArduinG library for SHIL3 temperature & 8 #define I2C SDA 18
» OO sy 9  gdefine I2C_SCL 8
18 mdefine PIN_WS28128 2
11 wdefine MWUM_PIXELS 1

101 w INSTALL 12

13 Adafruit_MeoPixel WS2B12B(NUM_PIXELS, PIN_WS28128, NEC

14 ICM42678 TMU(Wire,8);
15  Adafrult SHTC3 shtcd = Adafruit SHTC3();
Install library dependencies X

The library Adafruit SHTC3 Library:1.0.1 needs some other dependencies curmently not installed

Adafruit BuslO
- Adafruit Unified Sensor

Would you like to nstall all the missing dependencies?

( INSTALL WITHOUT DEPENDEMNCIES ) INSTALL ALL

13
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WS2812 RGB LED Library,

Install the Adafruit NeoPixel library.

sketch_jundb.ing

LIBRARY MAMNAGE
|

2 #include “wiFi.h"
VG Al i . "
ype . 3 #include<uire.h>
1 e <Adafruit_WNeoPixel.h»
“adafrult_SHTC3.h"
le "ICMA26TOP.H"
#gdefine LED_BUILTIN 7
fine I2C SDA 1@

g wief i ni

1@ #define

11 #define NMUM PIXELS 1

13 Adafruit_NeoPixel WS28128(MUM_PIXELS, PIN_WS28128, NEO_GRB + NEQ_KHZB@<

14 ICM42678 1

U{Wire,8);

15 Adafrult SHTC3 shtc3 = Adafrult SHTC3I();
16

17

18 i etup( )

19

Fi
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Handling the ICM42670P Acceleromete

The sensor uses the 12C bus. We initialize the interface using the Wire library:
1. define 12C_SDA 10 // SDA on 1010
2. define 12C_SCL 8 // SCL on 108

Wire.begin(12C_SDA, 12C_SCL);

15
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Handling the SHTC3 Senso

Initialized via the standard begin method:

shtc3.begin();
Reading data:

shtc3.getEvent (&humidity, &temp); // read temp and humidity
Results are stored in “temp.temperature™ and “humidity.relative_humidity".

R EELREEREEESEEELEEEELELEEELE S S E 8 8
SHTC3 Temperature: 31.54 deg C
SHTC3 Humidity: 46.78% rH

R R R R R R R R LR LS R b L L L]

16
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Handling the WS2812B RGB LED

Define the number of pixels and the data pin:
1. define PIN_WS2812B 2 // Data pin
2. define NUM_PIXELS 1 // One LED

Adafruit_NeoPixel WS2812B(NUM_PIXELS, PIN_WS2812B, NEO_GRB + NEO_KHZ800);

17
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Wi-Fi Module Testing

The test scans local networks and displays the SSID, signal strength (RSSI), channel, and encryption type in the console.

WiFi.mode(WIFI_STA); // Station mode
WiFi.disconnect(); // Clear previous connections
numNetworks = WiFi.scanNetworks();

ERA A AR R A A AR R A A e A ARk

networks found
Hr 551D R551 CH
1 ZTE-SKEOK -5 5
2 WNET SEOE =77 11
3 DerkomS2 -81 5
2 MIE ZnM =50 7
5 TP-Link Extender -a3 2

18
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The full test program blinks the LED, reads IMU and SHTC3 data, scans Wi-Fi, and cycles the RGB LED colors.

#include "WiFi.h"

#include <Wire.h>

#include <Adafruit NeoPixel.h>
#include "Adafruit SHTC3.h"
#include "ICM42670P.h"

#define LED BUILTIN 7
#define I2C SDA 10
#define I2C SCL 8
#define PIN WS2812B 2
#define NUM_PIXELS 1

Adafruit NeoPixel WS2812B(NUM PIXELS, PIN WS2812B, NEO GRB + NEO KHZ800);
ICM42670 IMU(Wire,0);
Adafruit SHTC3 shtc3 = Adafruit SHTC3();

void setup() {

}

WS2812B.begin();
WS2812B.setBrightness(50);
pinMode(LED BUILTIN, OUTPUT);
Serial.begin(115200);
delay(2000);

while(!Serial);
Wire.begin(I2C SDA, I2C SCL);
IMU.begin();
IMU.startAccel (100, 16);
IMU.startGyro(100, 2000);
shtc3.begin();
WiFi.mode (WIFI STA);
WiFi.disconnect();
delay(100);

void loop() {

int numNetworks;

sensors_event t humidity, temp;

inv_imu sensor event t imu event;

digitalWrite(LED BUILTIN, HIGH);

Se rial . print'l_n ( "\n********************************" ) ;

if (IMU.getDataFromRegisters(imu_event) == 0) {
Serial.print("Accel X: "); Serial.println(imu_event.accel[0] / 2048.0);
Serial.print("Gyro X: "); Serial.println(imu_event.gyro[0] / 16.4);

}

shtc3.getEvent (&humidity, &temp);

Serial.print("SHTC3 Temp: "); Serial.println(temp.temperature);

numNetworks = WiFi.scanNetworks();

Serial.print(numNetworks); Serial.println(" networks found.");

digitalWrite(LED BUILTIN, LOW);

WS2812B.setPixelColor (0, WS2812B.Color(255, 0, 0)); WS2812B.show(); delay(500);

WS2812B.setPixelColor(0, WS2812B.Color(0, 255, 0)); WS2812B.show(); delay(500);

WS2812B.setPixelColor(0, WS2812B.Color(0, 0, 255)); WS2812B.show(); delay(500);

WS2812B.clear(); WS2812B.show();

19
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Arduino Test Program Code
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Rust Programming Setup and Test Programs

This section describes how to configure the environment on Linux Ubuntu (24.04.2 LTS) to develop for ESP32-C3 in Rust.

20



Install essential libraries, Clang compiler, and Python tools:

sudo apt install clang curl git libssl-dev libudev-dev=251.u4-1ubuntu?

pkg-config python3-pip|

21
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curl https://sh.rustup.rs | sh -yl

source

Install Cargo modules for ESP development:
e “espflash’ for flashing memory

e “ldproxy" for linker arguments
e “cargo-generate’ for project templates

cargo install espflash ldproxy cargo—generate

22
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Run “cargo generate esp-rs/esp-idf-template cargo’. Select MCU "ESP32C3" and ESP-IDF version "v5.3".

go generate --git http
Project Name: test _mo u_|
Renaming project called B
Destination: [home/tom-apple/test-modulu-esp32el ...
project-name: test-modulu-esp32cl ...
Generating template ...
i  HWhich MCU to target?
Configure advanced template options?
ESP-IDF version (master = UNSTABLE)
Configure project to use Dev Contalners (V5 Code and GitHub Codespaces)?
Configure project to support Hokwi simulation with Wokwi VS Code extension?
Add CI files for GitHub Action?
ig.toml

Moving generated files into:
Initializing a fresh Git repository
Hew project created [hom

To compile and run: “cargo run’.

23
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use esp_idf svc::hal::{delay::FreeRtos, gpio::PinDriver, peripherals::Peripherals};

fn main() {
esp_idf svc::sys::link patches();
let peripherals = Peripherals::take().expect("Failed to take peripherals");
let mut led = PinDriver::output(peripherals.pins.gpio7).expect("Failed to create led
driver");
loop {
led.toggle().expect("Failed to toggle LED");
FreeRtos: :delay ms(500);

24
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After running “cargo run’, the terminal will display sensor data every second.
SHTC3:

Dimensions

The KAmod ESP32-C3 board dimensions are 63 x 27 mm.

25
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External Links

e ESP32-C3 Documentation
e SHTC3 Sensor Datasheet
e |CM42670 Documentation
e |earn Rust

e Cargo Documentation

26
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Zastrzegamy prawo do wprowadzania zmian bez uprzedzenia.

Oferowane przez nas ptytki drukowane moga sie rézni¢ od prezentowanej w dokumentacji, przy czym zmianom nie ulegaja
jej wtasciwosci uzytkowe.

BTC Korporacja gwarantuje zgodnos$¢ produktu ze specyfikacja.

BTC Korporacja nie ponosi odpowiedzialnosci za jakiekolwiek szkody powstate bezposrednio lub posrednio w wyniku uzycia
lub nieprawidtowego dziatania produktu.

BTC Korporacja zastrzega sobie prawo do modyfikacji niniejszej dokumentacji bez uprzedzenia.
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