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1. Overview — TA0297

In this instruction, We will introduce you through one simple example of WeMos D1 R2 Wifi
Arduino Development Board ESP8266 using the Arduino IDE. Get your WeMos Wifi board. Let’s
get it started!

2. Getting started:

2.1. What is WeMos D1 R2 Wifi Arduino Development Board?

WeMos-D1R2 is an ESP8266-12 based WiFi enabled microprocessor unit on an Arduino-UNO
footprint. That means the board looks like an UNO. Apparently several shields, sensors and output
devices that are manufactured for the Arduino platform will work on the UNO with the added
advantage of built-in WiFi.

2.2.What is IDUINO UNO?

Figure 1 UNO

The Iduino Uno is based on the ATmega328. It has 14 digital input/output pins (of which 6 can be
used as PWM outputs), 6 analog inputs, a 16 MHz ceramic resonator, a USB connection, a power
jack, an ICSP header, and a reset button.

It contains everything needed to support the microcontroller; simply connect it to a computer with a
USB cable or power it with a AC-to-DC adapter or battery to get started. You can tinker with your
UNO without worring too much about doing something wrong, worst case scenario you can replace
the chip for a few dollars and start over again.

For more information: https://store.arduino.cc/usa/arduino-uno-rev3

2.3. What are the differences between Arduino development boards and WeMos-
D1R2?

Though the Arduino UNO and the WeMos-D1R2 are similar, there are a few differences in their pin
assignment. The above illustration provides the mapping of the pins.

In some situations programs written for the UNO will need to be modified a little to the proper pin
assignments of the WeMos-D1R2. More on this when we write our first sketch.



Table 1Comparison Table

Arduino-UNO WeMos-D1R2 Arduine-UNO WeMos.-D1R2
SCL |12C- SCL | » | GPioos [12¢- scL| | cPios > | GrIo12
SDA 12C: SDA | = | GPIOD4 |12C: SDA GPIOT = | GPIO14
AREF = GPIOG - GPIO2
GMHD = GMD GPIOS -3 GPIOO
GPID13 |SPI: SCK| = | GPID14 SCK GPIO4 = | GPIOD4
GPID12 h?:;g = | griot2 | miso GRIO3 > | erioos
GPIO1 h?g; 5 | grio13 | mosi GPIO2 > | GRIOt6

GPIOT0 | SPLSS | > [GPIO15 | S8 GPIOT | TX | > |GPIOD1 | TX0

GPIOg s [criot3 GPIO0 | RX | - | GPIOO3 | RXO

Difference in pin assignments between Arduino UNO and Wemos-D1R2

3. Software installation

In this section, We will introduce you the development platform where you translate creative mind
into codes and let it fly.

3.1. Arduino Software/IDE

Downloads from here. Open Windows-based app by double clicking it and follow the instruction to
complete(Remember to install everything driver for Arduino). Easy!

=] Windows Security ot

Would you like to install this device software?

Mame: Arduino USB Driver
Z™F Publisher; Arduino LLC

Always trust software from "Arduino LLC". Install Don't Install

¥ You should only install driver software from publishers you trust. How can |
decide which device software is safe to install?

Figure 2 Installation of drivers

Connect your WeMos board with your computer

Connect WeMos and your PC by a blue USB cable, and if connect correctly you will see the green
power LED light on and another orange LED is blinking.


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

% Device Manager - O X

File Action View Help
e DB ER B EXE

~ & DESKTOP-CUUQU13
i Audio inputs and outputs
[ Computer
s Disk drives
& Display adapters
= DVD/CD-ROM drives
) Human Interface Devices
% Imaging devices

= Keyboards
) Mice and other pointing devices
F Networt adopters Find your Serial COM
v R Pors(COM&LPT) number and note it down.

i Arduino Uno (COM4)
f Communications Port (COM1)
W Intel(R) Active Management Technology - SOL (COM3)
= Print queues
A Printers
] Processors
B Software devices
iy Sound, video and game centrellers
S Storage controllers
£ System devices
§ Universal Serial Bus controllers
= WSD Print Provider

Figure 3 Check Your special COM and note it down the number

Then we need to figure out which channel COM is currently communicating between PC and UNO.
Following the path: Control panel | Hardware and Sound | Devices and Printers | Device Manager |
Ports (COM & LPT) | Arduino UNO (COMX)

Note down the COM number as this will be required later. For this case, we are using the COM 4

3.2. Play with your first “Hello World” LED example

Firstly let’s tell IDE where to find our Arduino port and which board you are currently using: The
following instruction (Figure 3 and 4) shows the details:

2 sketch_sep12a | Arduino 1.8.4 - ]
File Edit Sketch Tools| Help
Auto Format Ctrl+T
Archive Sketch
sketch_sep12 Fix Encoding & Reload
void setup() Serial Monitor Ctrl+Shift+M
J/ Bat YOUn o ial Plotter Cirl+Shift+L
} WiFi101 Firmware Updater
void loop() { Board: "Arduino/Genuino Uno"
// put ynur‘ Port: "COMA4 (Arduino/Genuino Uno)" 4 Serial ports
1 Get Board Info COM3
Programmer: "AVRISP mikd|" . s
Burn Bootloader £ | COM4 (Arduina/Genuino Una)

' Configuration of Ports

Figure 4 Port changes



@ sketch_sep12a| Arduino 1.84

File Edit Sketch Tools Help

00 HE

sketch_sep12

void setup()
// put your|

}

void loop() |
// put your|

}

Auto Format

Archive Sketch

Fix Encoding & Reload
Serial Monitor

Serial Plotter
WiFi101 Firmware Updater

Board: "Arduino/Genuino Uno"

Port: "COM4 (Arduino/Genuino Uno)"

Get Board Info

Programmer: "AVRISP mkll"

Burn Bootloader

- [m] X
Ctrl+ T E
Ctrl+Shift+M 2
Ctrl+ Shift+L

Boards Manager..

Arduino AVR Boards
Arduino Yin
['&] Arduino/Genuino Uno

Arduino Duemilanove or Diecimila

Figure 5 Board Changes

Arduino Nano
Arduino/Genuino Mega or Mega 2560
Arduine Mega ADK

Arduino Leonardo

Arduino Leanardo ETH

Arduino/Genuino Micro

Arduino Esplora
Arduino Mini

Arduino Ethernet

Arduino Fio

Arduino BT

LilyPad Arduino USB
LilyPad Arduino

Arduine Pro or Pro Mini
Arduino NG or older
Arduino Robot Contral
Arduino Robot Motor
Arduino Gemma

Adafruit Circuit Playground
Arduine Ydn Mini

Arduino Industrial 101
Linino One

Arduino Uno WiFi

Configuration of the Board

Then it’s time to play with you first simple example. Following the path by File | Examples | 01.
Basics | Blink and a new code window would pop out and just single press the upload. You will notice
the orange LED is blinking almost every second.

4. Before getting started

4.1. Connect your WeMos- D1R2 to your computer

The WeMos-D1R2 board comes without a USB cable. Make sure you have a data cable and not an
ordinary charging cable.

Figure 6 Data Cable



A data cable causes your Windows OS to react. It announces the attachment of a new hardware and
tries to install the USB drivers. It either finds the driver on your system or it does not. If it does not
then you will need to download the USB drivers. The USB interface chip is the CH340G. You will
need to install the drivers for this chip.

4.2. Driver installation

A Google search for the "CH340G drivers" finds several sites. You can download the Windows 7
drivers from here or the Windows 8 from here. Other operating systems can be downloaded from
here. Windows 10 operating system come with the drivers.

a) Download the Windows CH340 Driver

b) Unzip the file

¢) Run the installer which you unzipped

d) Inthe Arduino IDE when the CH340 is connected you will see a COM Port in the Tools >
Serial Port menu, the COM number for your device may vary depending on your system.

#= DriverSetup(X64) — X

Device Driver Install 7 UnInstall

Select IHF CH3M1SER.IHF o

WCH.CH
INSTALL
| __ USB-SERIAL CH348

| 88/88/2014, 3.4.201%

UHINSTALL

HELP

Figure 7 Driver installation


http://www.arduined.eu/tag/windows-7/
http://www.arduined.eu/tag/windows-8-1/
http://sparks.gogo.co.nz/ch340.html

4.3. Connecting correctly with your PC?

Lets find out if the WeMos-D1R2 and your computer are communicating with each other. Getting this
step right is important for any further action. Open the Device Manager via Control Panel| Hardware
and Sound.

= Device Manager
File. Action View Help
e=|m| Hm &
4 12 Raj-PC
}‘ Batteries
£ Bluetooth Radios
(M Computer
s Disk dirves
- 5, Display adapters
iy DVD/CD-ROM drives
5% Human Interface Devices
g IDE ATAJATAPI cantrellers
55 Imaging devices
= Keyboards
ﬂ Mice and other pointing devices
K Monitors
& Network adapters

R LEvic

#7275 Ports (COM & LPT)
L 'F USB-SERIAL CH340 (COMLZ)
“Elncpssors J—

.-By Sound, video and game controllers
B Systern devices
§ Universal Serial Bus controllers

Look for something

like this

Figure 8 Device Manager
5. Have fun

5.1. Telling Arduino IDE where to find Wemos-D1R2 Library
The following steps:

(@ sketch_apr09a | Arduino 168 = | &
Edit Sketch Tools Help
New Ctrl+N
Open... Ctrl+ O
Open Recent 4
Sketchbook » *
EX&I‘!‘IP'ES ' re to run once
Close Cirl«W
Save Ctrl+S
SaveAs..  CtrleShiftsS Click the
e, To run repeatedly:
Page Setup  Ctrl+Shift+P Preferences
Print Ctrl+P
i Ctrl+Q

Weklos D1 R2 & mini, 80 MHz, Seral, 921600, 4M 3M SPIFFE) o




[ Preferences ﬂ

Settings | Network|

Sketchbook location:

Editor language: 'System Default + | (requres restart of Arduing)
Editor font size: 12

Interface scale: [] Automatic | 100 ~% (requires restart of Arduing)
Show verbose output duing: [~ compllation [ upload

Compiler wannings: None v:

|} Display line numbers

[] Enable Code Folding

[7] Verify code after upload

[7] Use external editor

(7] Check: for updates on startup

|¥] Update sketch files to new extension on save {,pde -> .ino}

Ci Wsers\Raj\appDatalj ocal\Arduing 15\preferences. ixt

{edit only when Arduing ks not running)

€2 Wsers\Ragipocuments\arduna| [ erowse |

Additional Boards Manager URLs: hm:fmm.mm.emﬁxﬂem_e@ E]
Piore prem scin hie pdited directly in the file

Fill in the Additional Board manager:
http://arduino.esp8266.com/stable/package esp8266com_index.json

@ Boards Manager

Type | Al | |8268|

esp8266 by ESP8266 Community version 2.3.0 INSTALLED

Boards included in this package:

Generic ESP8266 Module, Olimex MOD-WIFI-ESP8266(-DEV), NodeMCU 0.9 (ESP-12 Module), NodeMCU 1.0 (ESP-12E Maodule),
Adafruit HUZZAH ESPE266 (ESP-12), ESPresso Lite 1.0, ESPresso Lite 2.0, Phoenix 1.0, Phoenix 2.0, SparkFun Thing, SweetPea
ESP-210, WeMos D1, WeMos D1 mini, ESPino (ESP-12 Module), ESPino (WROOM-02 Module), Wiflnfo, ESPDuino.

Online help

More info

v

Close

Open Tools | Board:|Boards Manager dialog box. Somewhere in there you will see

the entry “Esp8266 of ESP8266 Community version 2.3.0” select that. The Install

button will appear, click the Install button. Wait for a while... This process will
take some time to download and complete. After the install it is a good idea to
shut the Arduino program and restarted it.

Preferences

Board
Manager



ESPB266 Modules

Generic ESPE266 Module
@ sketch_apr(9a | Arduino 1.6.8 ESPDuine (ESP-12 Module)
File Edit Sketch ' Help Adafruit HUZZ AH ESPS266
] ESPresso Lite 1.0
™R Auto Format Ctrl+T
. ESPresso Lite 2.0
Archive Sketch
sketech_apr0gs Fix Encoding & Reload MNodeMCU 0.9 (ESP-12 Module)
ModeMCU 1.0 (ESP-12E Modul
void setup() SexiulMundor Ctrl+ Shift= M R ¢ e
f/ put your| X ; Olimex MOD-WIFI-ESPS266(-DI
FipaR Senal Plotter Ctrl=Shift+L iz
SparkFun ESP8266 Thing
} Board: “Arduine/Genuine Ung” ' SparkFun ESP8266 Thing Dev
void losp() | Port: "COM12" ' SweetPea ESP-210
fif HBEE I Programmer: "AVRISP midl" p WeMos _ mint
Burn Bootloader EHekac)
ESPing (ESP-12 Module)
ThaiEasyElec’s ESPinc
WifInfo
v
Arduine/Genuing Uno on COMI2

Go to Tools | Board:... scroll way down and select WeMos D1 R2 & mini. The
Tools menu changes to the second image shown above.

F@ sketch_apr09a | Arduino 1.6.8 ST
File Edit Sketch [Tools| Help
Auto Format Ctrl+T
Archive Sketch
Sksich. su1iia Fix Encoding & Reload
woid setup() Serial Monitor Ctrl+Shift+ M =
[/ BEE VORI ool Plotter Ctrl=Shift-+L
! Board: "WeMos D1 R2 & mini" 4
void loopi) {l Upload Using: "Serial” 4 =
/f put your CPU Frequency: "80 MHz" 2 g
Flash Size: "4M (3M SPIFFS)" L4
Upload Speed: "921600" L4

Port: "COM12"

Programmer: "AVRISP mkil"

Burn Bootloader

WeMos D1 RZ & mini 1, 40 (2M SPIF

—
Determined the COM port WeMos-D1R2 appears on. To select the COM port, go
to Tools | Port: and select the COM port, in my case it was COM 12

Tools



i
{8 sketch_apr0%a | Arduinc 1.6.8

e

File Edit Sketch |Tools| Help

Upload Speed: "921600" L
Port: "COMI12" '

Programmer: "AVRISP k"

Burn Bootloader

WehlMos D1 R2 & mini, B0 MHz, S

Auto Format Ctrl+T
| Archive Sketch
s einh Aoy Fix Encoding & Reload
veld setup() | Serial Monitor Ctrl+5Shift+M
// PUT ¥OUH ool Plotter Cirl Shifts L
} Board: "WeMos D1 R2 & mini" 4
%, ince "Serial” b
void leopi) { Upload Using: "Serial
/F put your| CPU Frequency: "80 MHz" 3
Flash Size: "4M (3M SPIFFS)" 3

o

@ 921600

9600
57600
256000
AR FFS) on COM12

To select the speed of communication between the WeMos-D1R2 and the
computer. Go to Tools | Upload Speed: and select 115200. We are ready to upload

our first sketch.

-

E® sketch_apr09a | Arduino 1.6.3

File Edit |Sketch| Tools Help

Verify/Comagil Ctrl+R
Upload Ctrl+U
sketeh  oTos T+ Shift+U
vold == Export compiled Binary Ctrl+ Alt+5
/f pa
Show Sketch Folder Ctrl+K
} Include Library L&
e Add File...
I pult your main code here, to run repe&te:il}-‘:

WeMos 1 R2 & mini, B0 MHz,

Test drive the complete setup using the boiler plate sketch.

To upload the boiler plate sketch go to Sketch | Upload or use the shortcut key
Crtl+U or click on the right arrow button next to the check mark. A successful
compile and upload means all systems are working and we are ready to get to the

real stuff.

Sketch



5.2. Trying the Blink Example

Load the packaged example Blink. To find it go to File | Examples | 01.Basics | Blink. Compile and
upload as instructed in the previous step. Nothing happens. :(

The reason nothing happens is because the on-board LED on the WeMos is connected to pin 13. Refer
to the table in Step 2. On the WeMos-D1R2 the on-board LED is connected to pin 14.

Replace all instances of pin 13 with pin 14 and save the sketch as WeMosBIlink. Viola the blue LED
starts blinking.

£ Blink | Arduino 1.6.8 e

| File Edit Sketch Tools Help |

-
ff the zetup function runs once when you press reset or power the board
void astup() |
£f iniviglize digical pin 13 as an output.
,"_'_:'.!'.::i OUTEUT) ;
}
S/ the loop funcecion runs over and over again forever
wvold loop() I =
.i'_';'_'.r_'_'.'.':."_:@ HIGH) ff turn the LED on (HIGH is the voltage level)
delay{1000): ff wait for a =second
digitalWrit LOW} 2 [/ turn the LED off by making the voltage LOH
delev{1000): £ wait for a second
| -

Welos D1 A2 & mini. 80 MHz. Serial. 821600, 48 (38 SPIFFS) on COM1Z




& WemosBlinkino | Arduino 1.6.8 Lo 50
File Edit Sketch Tools Help

WermosBlink.ino

-
// the setup function runs once when you press reset or power the board
void setup{) {
A4 initialize digital pin|ld (a3 an ocutput.
;-_.-_-:::'eEu, DUTEOT) ; =
over and owver again forever
turn LED on (HIGH i= the woltage lewvel) =
WALt A EECOn
ff Tturn the LED off by making the voltage LOW
' wait for a second
:i -

Wekllos D1 RZ & mini, 20 MHz, Setial. 821800, 46 (3 SPIFFS) on COMIZ

Disconnect the WeMos-D1R2 from your computer and connect an external 5V power source. |
connected it to the power bank that I use to charge my phone. The LEDs will start blinking.

Happy loTing.
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