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1. Description

StopWatch is a compact round smart terminal built for on—the-go interaction. Featuring an
ESP32-S3R8 with 16MB Flash and 8MB PSRAM, it supports reliable 2.4GHz Wi-Fi
+BLE communication. Its AMOLED touch display, programmable keys, and haptic vibration
motor create a responsive and user—friendly experience. Combined with audio I/0, IMU sensing,
RTC support, and versatile expansion options, StopWatch is a practical platform for timing

tools, wearable interfaces, portable dashboards, and embedded IoT projects.
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2. Specifications

Specification Parameters

SoC ESP32-S3R8 @ Dual—core Xtensa LX7
Processor, up to 240MHz

PSRAM 8MB

Flash 16MB

Communication 2.4 GHz Wi-Fi;BLE

Display Touch—enabled circular AMOLED display

Keys 2 x programmable keys + 1 x power key

Haptic Feedback Built-in vibration motor

Audio Codec ES8311

Microphone MEMS MIC

Audio Amplifier AWS737A

IMU BMI270 + BMM150

RTC RX8130CE

Expansion Port HY2. 0-4P

Rear Expansion Bus

2.954 1x7P, 2.54 1x6P

Mechanical Design

Lanyard hole

Power Management

M5PM1 multi-stage power management

Battery Capacity

450mAh

Power Input

USB Type-C, DC 5V

Frequency Range for CE

2. 4GWi-Fi:2412-2472MHz
BLE:2402-2480MHz

Maximum EIRP for CE

2.4GWi-Fi: 15.25 dBm

BLE:7.26 dBm
Hardware version NO. V1.0
Software version NO. V1.0
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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_jul rduino .3 =
&) sketch_jul16a | Arduino IDE 2.3.1 ) X

File Edit Sketch Tools Help
L

New Sketch Ctrl+N < O
New Cloud Sketch  Alt«Ctrd«N | \A o
Open... Ctrl+O
Open Recent »
Sketchbook »
Examples »
Close Ctri+W
Save Ctrl+S

Save As... Ctrl+Shift+S

Preferences... Ctrl+Comma “

Advanced >

Quit Ctrl«Q
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@ cketch jul16a | Arduino IDE 23,1 = O %

File Edit Sketch Tools Heip

Preferences

Show files inside Sketches

Editor font size 14

Interface scale: % Automatic 100 %

Theme Light v

Language: English v (Reload required)

Show verbose output during compile E upload

Compiler warnings All v
[[J Verify code after upload

4 Auto save

[JEditor Quick Suggestior
Additional boards manager]

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

File Edit Sketch Tools Help

BOARDS MANAGER sketch_aug8d.ino
esp 1 void setup() {
2 // put your setup code here, to run once:
) Type: Al v 3
More info 4 3
5
2013 v INSTALL 6 void loop() {
74 // put your main code here, to run repeatedly:
8
¥y &
esp32 by Espressif Systems 10

3.0.3 installed

Boards included in this package: M5StickC, uPesy
ESP3253 Basic, Bee Data Logger, WeMos
WiFi&Bluetooth Battery, OLIMEX ESP32-C6-EVB.,...
More info

303 v REMOVE

M5Stack by M5Stack official

Boards included in this package: M5Core, MSFire,
M5Core2, M5Tough, M5Station, M5StickC,
M5StickCPlus, M5StickCPlus2, MSAtom,...

More info

211 v INSTALL

Company Name: Mb5Stack Technology Co.,Ltd
Address: Block A10, Expo Bay South Coast, Fuhai Street, Bao'an District, Shenzhen,Guangdong,China


https://manualsfile.com

4, After installation, select the board “ESP32S3 Dev Module”
5. Configure the following options. USB CDC On Boot: “Enabled”, PSRAM: ”“OPI PSRAM”,
USB Mode: “Hardware CDC and JTAG”

(@ sketch_junda | Arduino IDE 23,5 £5P32P4 Dev Module - B X

File Sketch Tools Help ESP32H2 Dev Module

0 e ‘; Ao Eomst CtrlsT £SP32C6 Dev Module
sketch ju  Archive Sketch v ESP3253 Dev Module

ESP32C3 Dev Module

1 Manage Libraries.
2 Serial Monitor £5P3252 Dev Module
Z St Pl £SP32 Dev Module
5 ESP: /ROOM-DA Module
i’ Firmware Updater £5P32 Wrover Module
i Upload SSL Root Certificates ey
9
10 Board: "ESP3253 DevModule’ > Boards Manager Ctri+Shift+B S Moda O (N i
o — N £SP32-53-Box
A osend Bt Arduin AVR Boards > £SP32-$3-US3-0TG
Get Board Info Atmel AVR Xplained-minis > £9P3253 CAM LCD
o esp32 > ESP3252 Native USB
USB CDC On Boot: “Enabled” > M5Stack > ESP32 Wrover Kit (all versions)
CPU Frequency: "240MHz (WiFi)" > Aventen S3 Sync
Core Debug Level: “None’ > BharatPi Node Wifi Module
USB DFU On Baot: “Disabled” > BharatPi A76725 4G Module
Erase All Flash Before Sketch Upload: “Disabled” > BharatPi LoRa Module
Events Run On: "Core 1 > UM BLING
Flash Mode: "QIO 80M > UM FeatherS2
Flash Size: "4MB (32M > UM FeatherS2 Neo
JTAG Adapter: "Disabled” > UM FeatherS3
Arduino Runs On: "Core 1* > UM FeatherS3 Neo
USB Firmware MSC On Boot: “Disabled” > UM NanoS3
it 4MB with spiffs (1.2MB APP/1.5MB SPIFFS)" > UM OMGS3
> UM PROS3
Upload Mode: "UARTO / Hardware CDC* > UM TinyPICO
Upload Speed: "921600" > UM TinyCé
[L_USE Mode: “Hargware COC and JTAG" ] > UM Tinys2
I Ziobee Mode: "Disabled” > I UM TinyS3 b n G|
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3.2 Wi-Fi 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 - m] *
5D >

File Edit Sketch Tools Help

y  SD_MMC »
e s e SEWD >

MNew Cloud Sketch ~ Alt+Ctrl+N SimpleBLE >
Open... Ctrl+0 Sl >
Open Recent > SPIFFS >
Sketchbook b Stepper 3
el o TFLite Micro >
Close Ctrl+W TET >
S FTM >
Save Ctrl+5 Ticker 3
Save As.. Ctrl+Shift=5 Update N SimpleWiFiSerer -
‘WiFiAccessPaint
UsBe >
Preferences... Ctrl+Comma WiFiBluaToothSwitch
WebServer >
- WiFiClient
Advanced » WiFi >
WiFiClientBasic
WiFiProw >
Quit Ctrl+Q ‘WiFiClientConnect
- Wire >
‘WiFiClientEnterprise
Zigbee >
'WiFiClientEvents
Examples from Custom Libraries WiFiClientStaticlP
Adafruit BMESS0 Library > ‘WiFiExtender
Adafruit BMP280 Library > ‘WiFilPvé
Adafruit BuslO > WiFiMulti
Adafruit MCP4725 > WiFiMultiAdvanced
Akl ot ’
Adafruit SGP30 Sensor > WiFiScanAsync
Adafruit TC534725 > ‘WiFiScanDualAntenna
I B ’ WiFiscanTime 1 _£5p3253 Dey Module on COM17 [not connected] ()
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&) WiFiScan | Arduine IDE2.3.5 — [m] x
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5
6 #include "NWiFi.h"
8 void setup() {
9 Serial.begin(1152@8);
16
11
12 WiFi.mode(WIFI_STA);
13 WiFi.disconnect();
14 delay(1e@);
15
16 Serial.println("Setup dene");
17}
Qutput =5
B ¢ uXdyd

Writing at exeeeded4

Writing at @xeeedc8se.

Writing at @xeeee28bs

Wrote 876224 bytes (561986 compressed) at ©x000816000 in 6.1 seconds (effective 1148.6 kbit/s)...
Hash of data verified.

Leaving...
Hard resetting with RTC WDT...

Ln1,Col 1 ESP3253 Dev Moduleon COM52 (22 B
&3]
File Edit Sketch Tools Help

WiFiScanino  RE

Output  Serial Monitor X

Ln1,Col 1 ESP3253 Dev Moduleon COMS2 22 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.
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& Scan | Arduino IDE 2.3.5 - a X

File Edit Sketch Tc Help
' ESP3253 Dev Module  ~ N oX
Scan.ing
1
N =
3
4
5
6 <BLEDevice.h>»
7 <BLEUtils.h>»
8 <BLEScan.h>
9 <BLEAdvertisedDevice.h>
1e
11 int scanTime = 5;
12 BLEScan *pBLEScan;
13
14 c viceCallbacks : public BLEAdvertisedDeviceCallbacks {
15 onResult(BLEAdvertisedDevice advertisedDevice) {
6 Serial.printf("Advertised Device: %s \n", advertisedDevice.toString().c_str());
17 1
Output

Writing at @x@eaedsbd2... (88 %)

Writing at @x@eade8c3... (91 %)

Writing at @x@eeedcf2... (94 %)

Writing at @x@@0e9845... (97 %)

Writing at exeeeef459. (100 %)

Wrote 932000 bytes (551854 compressed) at ©x00@1000@¢ in 6.5 seconds (effective 1152.6 kbit/s)...
Hash of data verified.

Leaving. ..
Hard resetting with RTC WDT...
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Open Recent ¥
Sketchbook 3 Examples fo Maodule
Examples » ArduinoOTA >
Close Ctel+W BLE » Beacon_Scanner
Save Ctrl+S BluetoothSerial » BLES_extended_scan
Save As.. Ctrl+Shift+5 DNSServer » BLES_multi_advertising
EEPROM ¥ BLES_periodic_advertising
Preferences Ctrl+Comma ESP Insights » BLES_periodic_sync
ESP Rainhakar » L
Advanced >
> EddystoneTLM_Beacon
Quit Ctrl+Q > EddystoneURL_Beacon
» iBeacan
ESP32 »
ESP3 »
ESPmDMNS » Server
Ethernet > Server_multiconnect
FFat > UART
Firmata ¥ Write
HTTPClient »
HTTPUpdate >
HTTPUpdateServer >

I - >
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Scan | Arduino IDE2.3.5
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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. The device has been tested and comply
with FCC SAR limits
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