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1. Description

ToughC5 is a highly integrated programmable embedded controller built on the Espressif

ESP32-C5HR8 chip, designed for loT applications that require efficient, stable wireless

communication and local human-machine interaction. It supports multi-protocol connectivity,
including 2.4 GHz & 5 GHz , meeting device access and data communication requiremen
ts across diverse network scenarios.

Equipped with a 32-bit single-core RISC-V processor running at up to 240 MHz, the controller

integrates 8 MB Flash and 8 MB PSRAM, along with rich hardware peripherals such as a 2.0-

inch 320 x 240 full-color IPS display, high-sensitivity capacitive touch panel, microSD card

slot, USB Type-C port, HY2.0-4P expansion ports, M5-Bus expansion interface, and an

independent peripheral expansion board. Its multi-power-domain design and PYB IOEXP

peripheral control system further enhance expandability and deployment flexibility in complex

applications.

While delivering reliable wireless connectivity, an intuitive interaction experience, and

extensive peripheral expansion capabilities, ToughC5 helps developers accelerate prototype

verification and streamline product deployment for industrial field control, smart buildings,

edge data acquisition nodes, industrial gateways, and other |oT scenarios.




2. Specifications

Specification

Parameters

SoC ESP32-C5HRS8, RISC-V 32-bit single-core
processor, up to 240 MHz

SRAM 384KB

Flash 8MB

Wi-Fi 2.4 & 5 GHz dual-band Wi-Fi 6

BLE BLE 5

USB Interface USB Type-C

Input Voltage

USB 5V / RS485 interface 6 ~ 24V

Antenna Interface

IPEX-4

Dual-band Duplexer

LFD182G45DCHDA481 (shared antenna for
2.4 & 5 GHz)

Display 2.0-inch 320 x 240 full-color IPS display
Touch Panel Capacitive touch panel, CHSC6540 driver IC
USB-to-UART IC CH9102

microSD Slot Supports up to 16GB memory card

Grove Interface

RS485 / 12C / GPIO / UART

Expansion Interface

2 x 15P expansion header




3. Quick Start

3.1 Preparation

1. Visit the official Arduino website and install the Arduino IDE

https://www.arduino.cc/en/Main/Software

2. Add the following Board Manager URL to File — Preferences — Additional Boards
Manager URLs:

https://espressif.github.io/arduino-esp32/package_esp32_dev_index.json

&) sketch_jul16a | Arduino IDE 2.3.1 - m] X

File Edit Sketch Tools Help
L

New Sketch Ctrl+N n V“ 0O

New Cloud Sketch  Alt«Ctrl+N |
Open... Ctrl+O
Open Recent »
Sketchbook >
Examples >
Close Ctrl+W
Save Ctrl+S

Save As... Ctrl+Shift+S

Preferences... Ctrl+Comma “

Advanced »

Quit Ctrl«Q



https://www.arduino.cc/en/Main/Software
https://espressif.github.io/arduino-esp32/package_esp32_dev_index.json

. sketch_jul16a | Arduino ID!
File Edit Sketch Tools Help

Preferences

Show files inside Sketches

Editor font size: 14

Interface scale: 4 Automatic 100 %

Theme: Light v

Language: English v (Reload required)
Show verbose output during compile {4 upload

Compiler wamings All v

[[J Verify code after upload
B Auto save

[JJEditor Quick Suggestiofs
Additional boards managerfURLs: a

= €D

3. Open the Boards Manager, search for "ESP32", and click install.

- ‘P [T pev oo -

BOARDS MANAGER sketch_apr28a.ino

‘esp%;‘l

i

void setup() {

2 // put your setup code here, to run once:
| g Type: Al hd 3
4}
6 void loop() {
7 // put your main code here, to run repeatedly:
8
esp32 by Espressif g 3
Systems 18 [
3.3.7 installed

Boards included in this package:
ESP32 Dev Module, UM
FeatherS2, MSUNItCAM, ...

More info

338 w UPDATE

M5Stack by M3Stack
official
3.3.7 installed
Boards included in this package:
M5Atom, M5PowerHub,

M5StickC, M5StickCPIus, ...
More info

337 0w REMOVE

Ln10,Col 1 ESP32C5 Dev Module on COMT [not connected] [



4. After installation, select the board "ESP32C5 Dev Module"
5. Configure the following options. USB CDC On Boot: "Enabled”

=] sketch_apr28a | Arduinoc IDE2.3.8
File Edit Sketch Tools Help

BOARDS |

esp32 1
E Type:

Arduin
Arduing
Boards il
Arduino
More inf

20.18-

esp3zt

Auto Format
Archive Sketch
IMarage Libraries..
Serial Monitor

Serial Plotter

Firmware Updater

Upload 551 Root Certificates

Board: "ESP32C5 Dev Module”
Port: "COMT"
Reload Board Data

Get Board Info

| ~

ESP32C5 Dev Module

e _

Ctrl+Shift=|

Ctrl+Shift=M

run o

33.7ir
Enard;]

USB CDC On Boot: "Enabled”

ESP32 Dy
FeatherS
More inf

338

M5stac
official
33.7in
Boards il
M5Atom
M5Stick(
More inf

337

CPU Frequency: "240MHz (WiFi)"

Core Debug Level: "None”

Erase All Flash Before Sketch Upload: "Disabled”

Flash Frequency: "80MHz"
Flash Mode: "QI0"
Flash Size: "4MB (32Mg)"

ITAG Adapter: "Disabled”

Partition Scheme: "Default 4MB with spiffs (1.2MB APP/1.5ME SPIFFS)"

PSRAM: "Disabled"
Upload Speed: "921600"

Zigbee Mode: "Disabled"

repeatedly:

Boards Manager... Ctrl+Shift=B

# espd2 >

M3Stack >

ESP32P4 Dev Module
ESP32H2 Dev Module
ESP32C6 Dev Module
ESP3253 Dev Module
ESP32C3 Dev Module
ESP3252 Dev Module
ESP32 Dev Module
ESP32-WROOM-DA Maodule
ESP32 Wrover Module
ESP32 PICO-D4

ESP3253 Dev Module Octal (WROOM2)
ESP32-53-Box
ESP32-53-USB-0TG
ESP3253 CAM LCD

ESP3252 Native USE

ESP32 Wrover Kit (all versions)
ESP32P4 Core Board
Aventen 53 Sync

BharatPi Node Wifi Module
BharatPi AT6725 4G Module
BharatPi LaRa Module

UM BLING

UM Edges3[D]

UM Feather52

UM FeatherS2 Nea

UM Feathers3



3.2 Wi-FiI Scan

Select the example program "Examples” — "WiFi" — "WiFiScan", choose the port

corresponding to your device, and click the compile and upload button in the top-left

corner.

After uploading is complete, open the Serial Monitor to view Wi-Fi scan information.

[ sketch_junda | Arduino IDE 2.3.5

File Edit Sketch Tools Help

New Sketch Ctrl+N

New Cloud Sketch  Alt=Ctri+N

Open.. Ctrl+0
Qpen Recent >
Sketchbook >
Examples >
Close Ctrl+W
Save Ctrl+S
Save As... Ctrl+Shift=5
Preferences... Ctrl+Comma
Advanced b
Quit Ctrl+Q

sD

SD_MMC
Servo
SimpleBLE
SPI

SPIFFS
Stepper
TFLite Micro
TFT

Ticker
Update

Use
WebServer
WiFi
WiFiProv
Wire

Tigbee

Examples from Custom Libraries
Adafruit EMESED Library
Adafruit BMP280 Library
Adafruit BuslO

Adafruit MCP4725

Adafruit NeoPixel

Adafruit SGP30 Sensor

Adafruit TCS34725

Adafruit Unified Sensor

FTM
SimpleWiFiServer
WiFiAccessPoint
WiFiBlueToothSwitch
WiFiClient
WiFiClientBasic
WiFiClientConnect
WiFiClientEnterprise
WiFiClientEvents
WiFiClientStaticlP
WiFiExtender
WiFilPv6

WiFiMulti

WiFiMultiAdvanced

WiFiScanAsync

WiFiScanDualAntenna

WiFiScanTime

1__ESP3253 Dev Module on COM17 [not connected] L)



& WiFiScan | Arduine IDE2.3.8 - [m] X

File Edit Sketd ols Help

lude "WiFi.h" —
8 void setup() {
9 Serial.begin(115288);
18
11 in();
12 n("Setup done");
13
14
15 {
16 "Scan start");

]
m

Qutput
Writing at @xeeeeb4od [ .9% 557056/612967 bytes...
Writing at @xeeef2c96 [ 3.6% 573440/612967 bytes...
Writing at exeeefodsb [ 6.2% 589824/612967 bytes...
Writing at exeeeff222 [ .9% 606208/612967 bytes...
Writing at @xee10415e [ .8% 612967/612967 bytes...
Wrote 999760 bytes (612967 compressed) at ©x@0010000 in 3.0 seconds (2667.2 kbit/s).

Hash of data verified.

Hard resetting via RTS pin...

Ln20,Col 16 ESP32C5 Dev Module on COM200 (32 B

File Edit Sketch Tools Help

l‘;I ESP32C5 Dev Module _ _
WiFiScan.

Serial Monitor X

Ln 20, Col 16  ESP32C5 Dev Module on COM200 32 B

3.3 BLE Scan

Select the example program "Examples” — "BLE" — "Scan”, choose the port corresponding
to your device, and click the compile and upload button in the top-left corner.
After uploading is complete, open the Serial Monitor to view BLE scan information.



& sketch_junda | Arduino IDE 2.3.5 —
07.Display >
File Edit Sketch Tools Help

., 08Strings 3
e Sketen cotett euse ’ _

Alt=Cer=h 10.StarterkGt_BasicKit >
Open.. Cerl-0 11.ArduinolSP >
Open Recent >
>
Examples > ?
Close Chrl+W ELE > Beacon_Scanner
Save Ctrl+§ > BLES_extended scan
Save Ae CorlsShifteS DNSServer > BLES_multi_advertising
EEFROM > BLES_periodic_advertising
Preferences.. Ctrl+Comma ESP Insights y BLES_periodic_sync
ESP RainMaker > Client
Advanced >
ESP_I2S > EddystoneTLM_Beacon
Quit Ctrl+Q ESP_NOW > EddystoneURL_Beacon
ESP SR > Beacan
ESP32 > \
’
b Server
3 Server_multiconnect
FFat > UART
Firmata > Write
HTTPClient b
HTTPUpdate >
HTTPUpdateServer >
I cyboard ’ Ln 10 Col 1__ESP3253 Dev Module on COM17 [not connd
File Edit Sketch Tools Help
.‘j. ESP32C5 Dev Module - _
5can.ino
1
2
3
4
5
6 <BLEDevice.h>
7 <BLEUtils.h>
8 <BLEScan.h>
9 <BLEAdvertisedDevice.h>
10
Qutput

Writing at @x8eeb5lcd 84._1% 489600/487011 bytes. ..
Writing at @x@eebd2fe 87.5% 425984/487011 bytes. ..
Writing at @x888c333b > 00.8% 442368/487011 bytes. ..
Writing at @x888c9e88 94._2% 458752/487011 bytes. ..
Writing at @x@e8cfafe 97.6% 475136/487011 bytes. ..
Writing at @xeeeds11e [ 160.8% 487011/487011 bytes

Wrote 8087184 bytes (487011 compressed) at 9x88818088 in 3.1 seconds (2094.2 kbit,

Hash of data verified.

Hard resetting via RTS pin...

£ indexing: 16/60 Ln1,Col 1 ESP32C5 Dev Module on COM200 22 B



File Edit Sketch Tools Help

scanina

1
2

Qutput  Serial Monitor X ¥y O=0D

| Mew Line ~ | 9600 baud -

Ln1,Col 1 ESP32C5 Dev Moduleon COM200 (32 B

4. FCC Warning

FCC Caution:

Any Changes or modifications not expressly approved by the party responsible for
compliance could void the user's authority to operate the equipment.

This device complies with part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) This device may not cause harmful interference, and (2) this device must accept
any interference received, including interference that may cause undesired operation.
IMPORTANT NOTE:

Note: This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference in a residential installation. This equipment generates,
uses and can radiate radio frequency energy and, if not installed and used in accordance with
the instructions, may cause harmful interference to radio communications. However, there is
no guarantee that interference will not occur in a particular installation. If this equipment does
cause harmful interference to radio or television reception, which can be determined by
turning the equipment off and on, the user is encouraged to try to correct the interference
by one or more of the following measures:

— Reorient or relocate the receiving antenna. — Increase the separation between the
equipment and receiver. — Connect the equipment into an outlet on a circuit different from
that to which the receiver is connected.

— Consult the dealer or an experienced radio/TV technician for help.

FCC Radiation Exposure Statement: This equipment complies with FCC radiation
exposure limits set forth for an uncontrolled environment. This equipment should be
installed and operated with minimum distance 20cm between the radiator & your body.



