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1. Introduce

This interesting kit provides all the parts to DIY an on-line clock& weather station in 1~2
hours’ learning of soldering& programming, could be a good first step to 10T projects for
the electronic hardware learners& Kids.

The circuit board is based on ESP32, which support Arduino programming easily, all the
necessary components, such as OLED display, buzzer, button are include in the kit, the
users can solder them on the board manually, to enjoy the joy of DIY. Makerfabs provides
firmware that can be upload to the board, to make the boards as a world clock, weather
station. It is funny and exciting that DIY a smart clock of your own.

To reduce the difficulty of soldering, all SMD components are pre-soldered, it will take about
2 hours to solder this kit.

2. Features

ESP32 WROOM module: WiFi, Bluetooth, 4MB Flash
1.44inch 128%128 color display, ST7735 driver
Buzzer*1

Button*3

Micro USB interface

Support Arduino

450mAh battery, support charge.

Plug-in components, easy soldering.

Spent about 2 hours soldering
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4. Part list

Name Quantity Designator
Resistance 1KQ 6 R1,R2,R7,R11,R12.R18
Resistance 2KQ 1 R8

Resistance 4.7KQ 4 R3,R6,R9,R10
Resistance 10KQ 4 R5,R14,R15,R16
Resistance 470Q 1 R4

Electrolytic capacitor 10uF | 4 C1,C3,C4,C5
Ceramic capacitor 100nF 2 C2,C6

2-pins Female Header 1 J1

Buzzer 1 BUZZER

Button 3 $1,52,S3




5. Soldering

5.1 Soldering tools

Below outline the tools and materials you will need for this project soldering.
1. Solder

o ST

2. Soldering iron -
3. Cleaning sponge 5 % E
4. Soldering iron stand
5. Cutting plier

- sponge

station

5.2 Insert electronic component

Start the soldering by inserting the electronic component into the pads of the circuit board,
The order of the component to solder is determined by the high of the component It is
highly recommended to insert resistors in the pads and solder them firstly. When the lower
height component (as resistor) been welded, they will not hinder the soldering of other
components (such as capacitor). After the low components inserted, follow the below steps
to solder them and cut out the extra lead.

capacitance

resistance

Height

Note that the electrolytic capacitor and buzzer are polar. Refer to the polarity marking and
on-board marking to insert the component, as the picture.



5.3 How to solder

=

Safety first!

Hold the soldering iron like a pen and near the basic of the soldering iron. Don’t touch
the iron anywhere when the soldering is on or hot.

Placed the soldering iron to the stand when the soldering iron is in idle.

A

Below shows how to solder one lead of the electronic component (such the resistor):
Begin by inserting the lead into the hole of the circuit board.

® Turn on your soldering iron and let it heat up.
® Hold the soldering iron in one hand and solder in the other.



® Touch the tip of the soldering iron to the copper pad and the resistor lead. Hold the
soldering iron in place for seconds to heat the connection. Both parts that are being
soldered have to be hot to form a good connection.

® Remove the soldering iron and let the solder cool down naturally.
® Cut down the excess pinout.



If the iron tip is surrounded by oxide during the soldering, use the wet sponge to wipe
it directly for clean which is helpful for soldering, though it will cause the tip cold.

It hard to avoid the bad connection between paths forming when soldering first time,
don’'t worry and it is easy to fix.

If the place where the pad and lead meet wasn’t heating enough, it would form a bad
connection. Place the solder iron to heat again and the solder will flow naturally to
form a good connection.

If the solder is not enough, place the soldering iron where the connection to heat, close
the solder to add a little one.

If the solder over-flow the welding pad, it may cause a short circuit when the solder
touch other pad. It is necessary to remove the solder.



6. Usage

Power on the board (plug the USB cable or battery), press the button to on, the display will
be light on. It means the board can work normally.

6.1 Assembly

There are acrylic shells and screws/ stands to package the PCBA and battery:

6.2 Clock usage

Set the ESP32 WiFi credential for connecting WiFi.
® \When turning the power button on, press the button(S1) and hold itin 1S;

VIFI init start
+ sot IFI.

;r'bYS“do“J'a sT%bu

3o o Bt Tres

gmf.a Sartead?

® Release the S1 button, use mobile phone or PC to connect the WiFi “Makerfabs_ap”.



=  Makerfabs

=  ChinaNet-hj53
“a  DIRECT-5B-HP Smart Tank 510

=a  dragino-lec514

— Makerfabs_ap

Type the IP “192.168.4.1” to Chrome or other browsers on your phone to enter the
server.

19:94 dlale TR

© 192.168.4.1 (@]

Makerfabs

ESP32 WIFI CONFIG

Zlick here to set WIFI

Input your WiFi credential to the server, ESP32 will connect to WiFi after a minute.

[ER-E] F A AY

Makerfabs

ESP32 WIFI CONFIG

SSID:
PASSWORD:

Set

As WiFi connection setting finished, it will record the setting and connect the WiFi
automatically. If the WiFi setting need to be updated, follow the above steps to retype
WiFi credential again.



Clock
® After the WiFi setting or powering again, you will see the time shown on the display.

2021/5/11

83

2l

= 08:00

® The number in the bottom of right is the alarm time, and the point before the alarm
time indicates that the alarm is activated. Press S3-button to disable the alarm.

Alarm
® Press the S1-button to change the page to Alarm setting.

ALARM SET
‘a5
515

® Press S2-button to select the hour or minute.
® Press S3-button to add one to the value.
® \When the alarm is ringing, press any button to pause it.




Time zone
® Press the S1-button to change the page to Alarm setting.

@

TIMEZONE

Effective after rst

® Press the S3-button to modify the time zone to you want.
® When you finish the change, reset the board and the settings would take effect.

Weather

® Press the S1-button to change the clock page, the LCD will show the local weather,
temperature and humidity.

® you can press the S3-button to navigate the cities you pre-set in the firmware

The DIY is finish, enjoy!



Note 1

Makefabs DIY ESP32 Clock Kit is open hardware& firmware, if you would like to programé&

download& update firmware , please follows the steps below:

1. The firmware can be obtained from github:
https://github.com/Makerfabs/Makerfabs_SmartClock_Kit .

2. Install Arduino IDE on the PC.

3. Use the USB cable to connect the board and PC. Turn the power button to ON.

4. Open Arduino IDE, install the package support the ESP32 for work. The link provided
the detail how to install the ESP32 package:
https://github.com/Makerfabs/Makerfabs FAQ/tree/master/Arduino ESP32

5. Select the development board and port.

@ SmartClock | Arduino 1.8.10
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
SmartClack Fix Encoding & Reload
. Manage Libraries... Ctrl+Shift+1
% #J_'nc:l'u' Serial Monitor Ctrl+Shift+M
2 finclu Serial Plotter Ctrl+Shift+L
3 #incluy - . i
4 #includ WiFi101 / WiFiNINA Firmware Updater

5 #inclui  Board: "ESP32 Dev Module® Boards M

6 #incluy Upload Speed: "921600"

7 #inclu CPU Frequency: "240MHz (WiFi/BT)" Arduino L

a %3 Flash Frequency: "80MHz" Arduino L

8 #incluy .

g Flash Mode: "QIO" Arduino/t

- Flash Size: "4MB (32Mb)" Arduino E
TN #dine~T1i B - . L


https://github.com/Makerfabs/Makerfabs_SmartClock_Kit
https://github.com/Makerfabs/Makerfabs_FAQ/tree/master/Arduino_ESP32

| Arduino 1.8.10

h Tools Help
Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload
Manage Libraries... Ctrl+Shift+1
4 Serial Monitor Ctrl+Shift+M
B Serial Plotter CrrlsshiftsL |1 /135
1 WiFi101 / WiFiNINA Firmware Updater
114 Board: "ESP32 Dev Module” >
Bt Upload Speed: "321600" >
a CPU Frequency: "240MHz (WiFi/BT)" >
a Flash Frequency: "BOMHz" >
Flash Mode: "QIO" >
Flash Size: "4MB (32Mb)" >
4 Partition Scheme: "Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS)" >
a Core Debug Level: "None" >
[t PSRAM: "Disabled"
114 Port: "COM11" Serial ports
4l GetBoard Info v comni
Dramrammar: "AVRICD mli" >

Enter the library manager, type “Adafruit_GFX” to Install the library “Adafruit GFX.h".

& SmartClock | Arduino 1.8.10
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
SmartClock Fix Encoding & Reload
$inelud Manage Libraries... Ctrl+Shift+1
- Serial Monitor Ctrl+Shift+M
2 #inclu Serial Plotter Crrlsshiftsl  OL /135
3 #inclu - - .
4 #inclu WiFi101 / WiFiNINA Firmware Updater
5 #incluc Board: "ESP32 Dev Module” >
6 $inclut Upload Speed: "921600" >
#inclus CPU Frequency: "240MHz (WiFi/BT)" >
#inclu Flash Frequency: "80MHz" >
Flash Mode: "QIO" >
Flash Sizer "AMR (22M\" >
@ Library Manager X
Type All ~|Topic |All ~ Adafruit_GFXl
More nro

Adafruit GFX Library by Adafruit Version 1.10.4 INSTALLED

Adafruit GFX graphics core library, this is the "core’ class that all our other graphics libraries derive from. Install this library in additien to the
display library for your hardware.

More info

Select version Install Update

Adafruit ImageReader Library by Adafruit

Companion library for Adafruit_GFX and Adafruit_EPD to load images from SD card. Install this library in addition to Adafruit_GFX and the
display library for your hardware (e.g. Adafruit_ILI9341), plus the Adafruit_SPIFlash library and SdFat.

More info

Adafruit NeoMatrix by Adafruit

Follow this step to install the libraries: “Adafruit_ST7735.h” and “ArduinoJson.h”

And set the cities you would like for weather info (Newyork, London, Beijing, Paris by
default), you can add some more cities there, please check this list for supported cities:

50

51 String weather_location[] = f"Newyork","London","beijing","paris"}
52

53 void setup(void)

-

Click the Verify button and Upload button to load the code.



SmartClock | Arduino 1.8.10 SmartClock | Arduino 1.8.10
File Edit Sketch Tools Help File Edit Sketch Tools Help

SmartClock SmartClock
1 #include <Adafruif 1 #include <Adafruit
e 2 . #&inclunde <DAafriaid 2.4 3inclunde DA~ frida

Reset the board.



Note 2

The default firmware only support Newyork, London, Beijing and Paris, to customize
the weather forecasting for your city, you can reprogram to support more cities.

To follow cities are supported:

Beijing Newyork Moscow
Shenzhen Los Angeles Roman
Seoul Vancouver Venice
Bangkok Mexico London
Singapore Mumbai Paris
Macau Tokyo Istanbul

The below shows how to confirm the city which you would like to get the weather

information that could be added to the code (such as add the city “Macau”).

® When | would like to get the Macau weather, Replace the “Newyork” with “Macau” in
the following link:
https://free-
api.heweather.net/s6/weather/now?location=Newyork&key=2d63e6d9a95c4e8f8d3f
65d0b5bcdf7f&lang=en
the result:
https://free-
api.heweather.net/s6/weather/now?location=Macau&key=2d63e6d9a95c4e8f8d3f65
d0b5bcdf7f&lang=en

® Copy the result link to the browser, if it will get the information, it is OK.

D https://free-api.heweather.net/s: X + - = X

S @ () https://free-apihew... 7  ¢= S -

{"HeWeathert”:[ {"basic”:

"eid” i "BR33959987, "location” : "Macan”, "parent_city” :"Macan”, "adnin_area” :"Rie Grande do
Norte”, “enty” : “Brazil”, “lat”:"-5. 11499977, “lon” : “—36. 63388824", “tz" :"-3. 00"}, “update”:
{*loc”:"2021-05-09 00:48", “utc”:"2021-05-09 03:48"}, “status”:"ok”, “now”:

Feloud” 347, “cond_code” 1 "1057, "cond_txt” : "Partly

Cloudy™, "£17:7277, "hum ™ : "807, "pepn™ 170, 07, "pres” 710147, TtmpT 7267, TvisT 718", Twind_deg”
1135, “wind_dir® “SEY, “wind s’ 737, “wind_spd” 7177}, basic”:

{"cid”: 739697, “location” : "Macau”, “parent_city”:"Gironde”, “adnin_area” :"Nouvelle-
fouitaine”, “enty”: “France”, “lat” :"45, 008335117, “lon”: “-0. 613888867, “tz”: " +2. 00"}, “update
“:{"loc”:"2021-05-09 05:46”, “utc”:"2021-05-09 03:46"}, “status”:"ok”, “now”:

{"eloud”: " 76", “cond_code”: 71017, “cond_txt” : "Cloudy”™, "f17: 14", "hun” : 77", "pepn” : 0. 07, "p
res” 710027, Ttmp”  T1TT, Twis” 7187, Twind_deg” 171587, “wind_dir”:"SET, “wind =747, Twind s
pd”: 2071 1]}

® Fill the “Macau” to the code.


https://free-api.heweather.net/s6/weather/now?location=Newyork&key=2d63e6d9a95c4e8f8d3f65d0b5bcdf7f&lang=en
https://free-api.heweather.net/s6/weather/now?location=Newyork&key=2d63e6d9a95c4e8f8d3f65d0b5bcdf7f&lang=en
https://free-api.heweather.net/s6/weather/now?location=Newyork&key=2d63e6d9a95c4e8f8d3f65d0b5bcdf7f&lang=en
https://free-api.heweather.net/s6/weather/now?location=Macau&key=2d63e6d9a95c4e8f8d3f65d0b5bcdf7f&lang=en
https://free-api.heweather.net/s6/weather/now?location=Macau&key=2d63e6d9a95c4e8f8d3f65d0b5bcdf7f&lang=en
https://free-api.heweather.net/s6/weather/now?location=Macau&key=2d63e6d9a95c4e8f8d3f65d0b5bcdf7f&lang=en
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49 cation_index = 0;
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