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DIY ESP-Smartwatch

This ESPWatch starter Kit is for the beginners to learn how to create an ESP watch with detailed

guide, it is for the starters to dive into the electronic world, with 1~2 hours’ learning, a none-

electronic starter can create this ESP watch, to enjoy the joy of creating something by oneself.

The ESPWatch is based on ESP12 WIFI module, it gets the real
time from Internet server, and can also remote control the local
instruments, such as Relay/LED/Fan. With this learning, you will
learn the basic skill of components soldering/Arduino
Programming/ WIFI usage/Basic http protocol, the first& easy
step to get into the electronic/programming world.

There we also prepared simple case/watchband, so that you can get it works on your wrist

within few minutes. Are you ready to show this cool watch produced by yourself?

Spec:
1. Kits with detailed guide for learners;
2. Video for learning;
3. Based on Arduino IDE/ESP;
4, Real time watch + Remote control;
5. Open hardware+ Open software;
6. Forages 12+;

Pack list:

0.96inch IIC OLED X1
Button x3

Micro USB x1
watchbandx1

Some resistors and capacitors

ESP-12S x1

3.7V Lipo Battery x1
Switch x1
Acrylic shell x1

Some of Copper column and screw
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DIY ESP-Smartwatch Guide

1. Set up Arduino IDE

Follow the guide to setup Arduino IDE for ESP8266

https://arduino-esp8266.readthedocs.io/en/latest/installing.html

2. Hardware connection

2.1 Connect a battery

2.2 Connect GND, RX and TX to a USB-to-Serial adapter
Watch  USB to Serial
GND - GND

X 2> RX

RX > TX

3. Download the code to smart watch and relay

This example will get time from a NTP server, display date and time on OLED, and control the
relay through MQTT message bus.

3.1 Dependencies

e arduino-mqftt
e ThingPulse ESP8266 OLED SSD1306

e Timelib



https://arduino-esp8266.readthedocs.io/en/latest/installing.html
https://github.com/256dpi/arduino-mqtt
https://github.com/ThingPulse/esp8266-oled-ssd1306
https://github.com/PaulStoffregen/Time
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We can search "ntpclient”,"lwmqtt", "esp ssd1306" and "timekeeping" to find
these libraries in Library Manager. Then install them.

| €% watch | Arduino 1.8.7 = '
] File Edi E.EketcEITools Help
1 Verify/Compile Ctrl+R
A ]_ Upload Ctrl+U
watch Upload Using Programmer Ctrl+Shift+U
* 1 Export compiled Binary Cirl +Alt+5 2
2 #in and earlier
T |#id Show Sketch Folder Ctrl+K ds "SSD1706 R =
: #is | Include Library | 2 pa
5 |#d 2dd Ele.. I Manage Libraries.. Ctrl+5hift+]
&  #includ Wit:U0F. b 2
e i e . Add ZIP Library... 3
7 #include "NIPClient.h
8 #include "TimeLib. h" Arduino libraries
9  |#include <Ticker.h> Bridge
10
i . Esplora
11 |const char® ssid = "TP-LINE 4017; ff Wi-Fi 59
12 |const char# password = "20160704":  // Wi—Fi Pas Ethernet
13 Firmata
14 ff MQTT infe G5M
15 |const char® hostname = “ml6. cloudmgtt. com™; Keyboard
Il 16 |int port = 10031; Mouse
T char# =" i & :
1 const char¥ user framicuw ) NTPClient
18  const char®* user_password = "ZvzVivn OmUV™;
) . . RTCZero
19 | const char® id = "wateh™;
20 Robot Control
21 S5D1308Wire displayi(0x3C, £ 5); Robot IR Remote
2z Robot Motor
23 |int buttons[3] = {12, 13, 14}, SD
24  int buttons_count[3] = {0, }; Gty
SpacebrewYun
Stepper
- :
9 Library Manager . . . - - &
Type .Lll v; Topic ;&ll v ntpelient | 1
NTPClient by Fabrice Weinberg Version 3.1.0 INSTALLED -
An NTPClient to connect to a time server Get time from a NTP server and keep it in sync.
Mare info
\fersion 3.0.0 | ‘I-‘i I Install I 3

@ Library Manager v " . _—— S|
Type Al » Topic :All | :lwmqtt -} |
MQTT by Joel Gachwiler Version 2.4.3 INSTALLED -
MQTT libr: for Arduino This library bundles the lwmgtt client and adds a thin wrapper to get an Arduino like API.

More info

Install 3
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€9 Library Manager

& - - - -

B

7 = = =
Type (411 v  Topic ALl || |esp =ssd1z08 | ]

More info

ACROBOTIC SSD1206 by ACROBOTIC
Library for SSD1306-powered OLED 128x64 displays! This is a library for displaying text and images in SSD1306-powered OLED
12864 displays: includes support for the ESPE266 SaC!

==13

ESP8266 and ESP32 Dled Driver for 5501306 display by Daniel Eichhorn, Fabrice Weinberg Version 4.0.0 INSTALLED

A 12C display driver for 55D13206 oled displays connected to an ESP8266 or ESP22 A IZC display driver for 55013206 cled displays
connected toan ESPE266 or ESP32

More info UZ

&9 Library Manager

- . -
Type A1l - | Topic Il.!:L'I_ * | timekeeping | 1
|

More info

Time by Michael Margolis Version 1.5.0 INSTALLED
Timekeeping functionality for Arduine Date and Time functions, with provisions to synchronize to external time sources like GPS
and NTP (Internet). This library is often used together with Timealarms and DS1Z07RTC.

|

Install 3

3.2 Use CloudMQTT as the broker here.

3.2.1 Signup CloudMQTT and create the instance

Z- CloudMQTT
Instances
 relay B
Name - Plan
relay Cat

Name -

watch

Plan

List allinstances =

Datacenter

Amazon Web Services US-East-1 (Northern Virginia)

Datacenter

Amazon Web Services US-East-1 (Northern Virginia)

kevin@makerfabs.com -

+ Create New Instance

Actions

Edit

Actions

Edit



https://www.cloudmqtt.com/
https://www.cloudmqtt.com/
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Details

Instance info

Server

User

Password

Port
S5L Port
Websockets Port (TLS only)

Connection limit

m6.cloudmqtt.com

dwytznco G Restart

FRtvho.. ® s}
14059

24059

34059

Details

Instance info

Server

User

Password

Port
SSL Port
Websockets Port (TLS only)

Connection limit

m16.cloudmgtt.com

Fvamicuw ( Restart

ZvzVfvn_OmUV =
10031

20031

30031
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3.3 Download the sketches watch/watch.ino to the watch

3.3.1 Open the watch.ino sketches, change ssib and passowrd of the Wi-Fi, and
modify hostname, port, user and user_password for MQTT

riwatch vl.1 » code » DIV-Smartwatch » watch » watch

TEM =EH)
25 v FEHsE
o . AR =m

a 8 watch.ino
watch | Arduino 1.8.7 ' - - ' 5 1@%

Fle Edit Sketch Tools Help

#include Wire h> // Only needed for Arduinoe 1.6.5 and earlier
#include "SSD1308Wire. h” // legacy include: “#include "S5D1308. "
4 #include "ESPS266WiFi. h"

wWoR1

m

5 #include <MQTT.h>

6 #include "WifiUDP.h"

i 7 #include "NIPClient. h”
3  #include "Timelib. h”

9  #include <Ticker hr

10

11 |Jconst char¥ ssid = "TP-LINK £01"; ff Wi-Fi SsID

12 |const char¥ password = “20160704"; S Wi-Fi Password
13

14 |/f MATT infol

15 |econst char% hostname = “mlB. cloudmgtt. com™;

16 Jint port = 10031;

17 |const char¥ user = "fvamicuw”;

18 |const char¥ user_password = “IwzVEvn OmUV™:;

19 |const char¥ id = "watch”;

21 55D1306Wire displayi(0x3C, 4 5):

23 |int buttens[3] = {12, 13, 14}:
24 int buttons_count[3] = {0, }; -

ower Memory, Disahbl



https://gitee.com/yihui/esp8266/blob/master/watch/watch/watch.ino
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3.3.2 Select the right board and com port

'-’ . e il i i
& watch | Arduino 1.8.7 ==
File Edit Sketch Help

Auto Format Ctri+T
Archive Sketch
walch Fix Encoding & Reload
Manage Libraries... Ctrl+Shift+1
) Serial Monitor Ctrl+Shift+M
: Serial Plotter Ctrl+Shift+L :
5 #include 9 WiFi101 Firmware Updater
;: 1 Board: *NodeMCU 1.0 (ESP-12E Module)® ’
finclude 71 Upload Speed: "115200° »
#finelude <1 CPU Frequency: “80 MHz® 4
Flash Size: "4M (no SPIFFS)" »
“' " Debug port: "Disabled" "
sl Debug Level: "None® r
/ WTT ind IwlP Vanant: *v2 Lower Memory® b
snst chard VTables: “Flash* »
iat pert = Exceptions: "Disabled” ’
nxt chard Erase Flash: "Only Sketch® r
! Port: "COMI131" v
: a Get Board Info
SSD1306W:r Programmer: "Arduino as I1SP* »
Burn Bootloader
it battonsgey TN —
int buttens_count[3] = {0, }:

didk), B0 KIHZ, Flaih, Disabled, 4M (na SPIFFS), ¥2 Lowei Memary, Disabled, Mane, C

3.3.4 Hold the FLASH button; Power on the ESP8266 by the SW1 to put
ESP8226 into bootloader mode




www.makerfabs.com

3.3.5 Click the upload button, upload the code

©2 watch | Arduino 1.8.7 == g

File Edit Sketch Tools Help

#include <Wire h> // Only needed for Arduine 1.8.5 and earlier
#include "SSD1306Wire . h” f/ legacy include: “#include "SSD1306. L%

#include "ESPE266WiFi. h"”
#include <MQTT. h>
#include "WifilUDF. L"”
#include “NIPClient. h”
#include “TimeLib h"
#include <Ticker.h>

const char* ssid = "TP-LINE_&01"; /i Wi-Fi S55ID
const char¥ password = "201607047; ff Wi-Fi Password

S MATT info
const char® hostname = “ml6. cloudmgtt. com™;

int port = 10031;

const char¥ user = “fyvamicuw”;
const char¥ user password = "ZwvzVivn OmlV";
const char® id = “watch”;

SSD1306Wire display(0x3C, 4, 5);

int buttomns[3] = {12, 13, 14};
int buttons_count[3] = {0, };

ram Files (xB86)

m
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3.4 Download the sketches relay/relay.ino to the relay module

3.4.1 Open the sketches, change ssid and passowrd of the Wi-Fi, and
modify hostname, port, user and user_password for MQTT
Noted: port must same as the watch.

3.4.2 ESP-01S: Use the ESP8266 debugger, auto reset when upload the code.
Same as the NodeMCU.

3.4.3 Plug the ESP-01 the ESP8266 debugger.

3.4.4 Open the sketches relay.ino

- - L r - e Rl

= DIY-Smartwatch v1.1 » code » DIY-Smartwatch » watch » relay

)y ZE&NM IRM  #EiH)
SEIER v = S
| ==, SR ERR B

| & relay.ino 2019-04-27 10:29  Arduino file
| Y-

@ relay | Arduino 1.8.7 - - p=— = @ﬁ@

Ele Edit Sketch Tools Help

1 #include <ESPE2EEWIFi. h> -
2 #include <MQTT h>

#define RELAT_PIN 0

il s E
6] const char¥ ssid = "TP-LINK 401%; /# Wi-Fi 3SID
7| const chark passwerd = "20180704";  // Wi-Fi Passwerd

' a
9] // MQTIT info i
10] ‘const chark hg ZnlB cloudmgtt. com™;

+Qgort =10031;//SANE A5 WATCH
12| comst char¥ mser = Evamicus ://SAME AS WAICK
13| comst chark user_password = “ZwzVem_OmUV://SAME AS WATCH

comst chark id = “relay’;

TITICITENT TET,

T MQTIClient client;

19E] void commect () {

20 Serial. print {"checking wifi...");

218  while (WiFi.status() != WL_CONNECTED) {

22 Serisl print (".7);

23 delay (1000);

24 } -



https://gitee.com/yihui/esp8266/blob/master/watch/relay/relay.ino
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3.4.5 Select the right board

T@ relay | Arduino 1.8.7

MGTTClient

Serainl pe
while (M2
Serial

delay (1€

File Edit Sketch I!'ools! Help

DOUT {compatible) 512K (na SPIFFEL 2, %2

Auto Format Cirl+T
Archive Sketch
Fix Encoding & Reload
Manage Libraries... Ctrl+Shift+1
Senal Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L
WiFi101 Firmware Updater
Board: “Generic ESPB266 Module® ]
Upload Speed: "115200° L
CPU Frequency: "B0 MHz" ]
Crystal Frequency: "26 MHz* »
Flash Size: *512K (no SPIFFS)" ’
Flash Mode: *DOUT {compatible)® ¥
Flash F % a ¥
Reset Method: *nodemcu® b
ebug port: "Disabled” ]
Debug Level: *None* k
IwlP Varant: "v2 Lower Memory® L
VTables: "Flash® »
Exceptions: "Disabled” ]
Builtin Led: "2 b
Eraze Flash: "Only Sketch® ]
Port: "COM28" ]

Get Board Info

Programmer: “Arduino as [SP*

Burn Bootloader

Lowei Memory

Disabled, None, Only Sketch, 11

10
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3.4.6 Click upload button upload the code.

€0 relay | Arduino 1.8.7 @ﬁ
Eile Edit Sketch Tools Help

1 Finc‘lude <ESPS2REWiFi h> i
2 #include <MQTT. h>

3

%2 #define RELAT PIN O

= E
6 |const char¥ ssid = "TP-LINK 4017; S Wi-Fi 351D

7 const char¥ password = "20160704"; ff Wi-Fi Password

3

g Jf MAIT infa [
10 const char® hostmame = "ml6. cloudmngtt. com™;

11 int port =10031;//SAME AS WAICH

12 const char® user = "fvamicuw”;f/SAME AS WATCH

13  const char® user_password = "TweVWiwm OmlUV”; //SANE AS WATCH

14 const char® id = “relay”;

15

16, WiFiClient net;

17 MATIClient client;

18

19 void conmect () {

20 Serisl. print ("checking wifi... ");

21H while (WiFi. status() != WL_CONNECTED) {

22 Serial. print(". ");

23 delay (1000 ;

24 1 =

er=machine —hardware c:'\Pr

11



www.makerfabs.com

4. Now you can use you smart watch to control
the relay.

4.1 Smart watch time display:

4.2 Use the buttons "S1" and "S2" to control the
Light and Fan.

1) Press the S1 select the Light control Ul, press the S2
turn ON or turn OFF the light.

2) Press the S1 select the Fan control Ul, press the S2
turn ON or turn OFF the Fan.

12
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