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Preface

This book was written to help anyone want to get started with SparkFun ESP8266 Thing board development. It
describes the basic elements of SparkFun ESP8266 Thing development using Arduino software.

Agus Kurniawan

Depok, August 2015



1. Preparing Development Environment



1.1 SparkFun ESP8266 Thing

The SparkFun ESP8266 Thing is a breakout and development board for the ESP8266
WiFi SoC — a leading platform for Internet of Things (IoT) or WiFi-related projects, and
designed by SparkFun. The following is a form of The SparkFun ESP8266 Thing.

Officially you can buy this board on https://www.sparkfun.com/products/13231. You also
can buy this product on your local electronic store.

To develop a program for SpakFun ESP8266 Thing target, you need UART/Serial USB
with UART power output 3.3V. I recommended to use FTDI USB, for

instance, https://www.sparkfun.com/products/9873 . In this book, I used Foca serial
adapter from ITEAD Studio, http://imall.itead.cc/foca.html .



https://www.sparkfun.com/products/13231
https://www.sparkfun.com/products/9873
http://imall.itead.cc/foca.html

1.2 Electronics Components

We need electronic components to build our testing, for instance, Resistor, LED, sensor
devices and etc. I recommend you can buy electronic component kit. We can use
electronics kit from Arduino to be developed on SparkFun ESP8266 Thing. The following
is a list of electronics kit which can be used in our case.

1.2.1 Arduino Starter Kit

Store website: http://arduino.cc/en/Main/ArduinoStarterKit

1.2.2 Fritzing

Store website: http://shop.fritzing.org/ .

You can buy Fritzing Starter Kit with Arduino UNO or Fritzing Starter Kit with Arduino
Mega.


http://arduino.cc/en/Main/ArduinoStarterKit
http://shop.fritzing.org/

1.2.3 Cooking-Hacks: Arduino Starter Kit

Store website: http://www.cooking-hacks.com/index.php/shop/arduino/starter-
kits/arduino-starter-kit.html



http://www.cooking-hacks.com/index.php/shop/arduino/starter-kits/arduino-starter-kit.html

1.2.4 Arduino Sidekick Basic kit v2

Store website: http://www.seeedstudio.com/depot/Sidekick-Basic-Kit-for-Arduino-V2-p-
1858.html

You also can find this kit on this online store.

http://www.exp-tech.de/seeed-studio-sidekick-basic-kit-for-arduino-v2
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http://www.seeedstudio.com/depot/Sidekick-Basic-Kit-for-Arduino-V2-p-1858.html
http://www.exp-tech.de/seeed-studio-sidekick-basic-kit-for-arduino-v2

1.2.5 Grove - Starter Kit for Arduino

Another option, you can buy this kit on Seeedstudio,
http://www.seeedstudio.com/depot/Grove-Starter-Kit-for-Arduino-p-1855.html .
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1.2.6 DFRobot - Arduino Kit for Beginner v3

DFRobot provides Arduino kit too. You can buy it on the following website.

http://www.dfrobot.com/index.php?route=product/product&path=35_49&product_id=345



http://www.seeedstudio.com/depot/Grove-Starter-Kit-for-Arduino-p-1855.html
http://www.dfrobot.com/index.php?route=product/product&path=35_49&product_id=345




1.3 Development Tools

To develop app with SparkFun ESP8266 Thing target, I use Arduino IDE for text editor.
You can learn how to install it on chapter 2.



1.4 Testing

For testing, I used SparkFun ESP8266 Thing on Windows 10, OS X and Ubuntu.
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2. Setting Up SparkFun ESP8266 Thing

This chapter explains how to work on setting up SpakFun ESP8266 Thing board.



2.1 Getting Started

In this chapter, we learn how to get started with SpakFun ESP8266 Thing board. We try to
build a simple app, Blink, on SpakFun ESP8266 Thing board. This chapter is based
on https://learn.sparkfun.com/tutorials/esp8266-thing-hookup-guide/all .

The following is a scheme of SpakFun ESP8266 Thing board.

USB LiPo Battery
(Power/Charge) ﬁl‘gut
A0 & [ON/OFF
Switch
[Charge LEDfs=s'H 457 .
ower LEDfm—= (| s | 11 Pin 5 LE
|2C Pinsp-ps =8 S
. g : . Power & I/0
3 Pins

erial Programming| P4
Header .

u.FL Antenna| =
Connector = Mo

Printed Antenna



https://learn.sparkfun.com/tutorials/esp8266-thing-hookup-guide/all

2.2 Installing Arduino Software

If you have experience in Arduino development, you can use Arduino IDE to develop
SpakFun ESP8266 Thing board too. You can use add-on on your Arduino using this

library, https://github.com/esp8266/Arduino .
Open Arduino IDE.

®0® sketch_aug09a | Arduino 1.6.5

sketch_augdoa

voild setup() {
A7 put your setup code here, to run once:

}

vold loop() {
A/ put your main code here, to run repeatedly:

}

SparkFun ESPE266 Thing. 80 MHz, 115200 on fdev/cu usbserial-ABN19521

Then, click menu File -> Prefernces (Windows/Linux) or Arduino -> Preferences (OS X)
so you should see Preferences dialog.

Add http://arduino.esp8266.com/stable/package_esp8266com_index.json on
Additional Boards Manager URLs . If you have the list on there, just add ; for new list
item,


https://github.com/esp8266/Arduino

L] Prafarences
Shete ok logation

et Fagui k| Do wenenty fArduing Browie
Editos language: | System Dedauit 5 {requiees restan of Arduinod
Edhitor ford sipe: 12
Shigvs Vel e DULHUL dating compilation uplpsd
Compiler warmings:  Nons
Dy line rambsis
Trable Code Folding
o Werify code after upload
e extemnal edivor
o Chech for updates. on sEamep
of Ugsaze sketch filet 1o b extonsion &n sk Lode - Lingd
meﬂmmw of uploxding /
Acddliticenal Boards Manager URLs: | hotpe/ farduing.es pE266.com | msbie package_espSlttoom_indes jsoe] e
| Whosre preferemeet cam e eeited dirccthy in the file
MU/ aguskf Litwary ] Ardulng L [prelenenoes Iag
el Gy wiven Aaduind i ned muenning|

o Camgel

If done, click OK button.

Click menu Tools -> Board -> Boards Managers.

Tools Help

Auto Format | Arduing 1.6.5
Archive Sketch

Fix Encoding & Reload

Serial Monitor {+#EM Boards Manager...

Board: "Arduing Yin® Ard WR Bo
Port + Arduino Yin
Programmer: "AVRISP mkll® ﬁg:::g g::mﬁanova or Diecimila
Burn Bootloader ;
Z Arduino Mano
A4 put your main code here, to run replETGITTLGREERERE N RS )]
Arduino Mega ADK
} Arduino Leonardo
Arduino Micro

Arduino Esplora
Arduino Mini

Then, you should see Boards Manager dialog. Find esp8266 board and install it.
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After installed, you can see a list of ESP8266 Modules target on Arduino IDE such
as SparkFun ESP8266 Thing.



Tools Help

Auto Format | Arduino 1.6.5
Archive Sketch

Fix Encoding & Reload
Serial Monitor ' Boards Manager...

Board: "Arduino Yin" juing AVELE

Port + Arduino Ydn

Arduino Uno

Arduino Duemilanove or Diecimila

Arduino Nano

/7 put your main code here, to run repRYGTTGTol VTS ER T Y =Ts Elta 0]
Arduino Mega ADK
Arduino Leonardo
Arduino Micro
Arduino Esplora
Arduino Mini
Arduino Ethernet
Arduino Fio
Arduino BT
LilyPad Arduino USB
LilyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
Arduino Robot Motor
Arduino Gemma

Programmer: "AVRISP mkll*®
Burn Bootloader

Arduino Due {Programming Port)
Arduino Due (Native USB Port)

Generic ESPB266 Module

Adafruit HUZZAH ESP8266
NodeMCLU 0.9 (ESP-12 Module)
NodeMCU 1.0 (ESP-12E Module)
Olimex MOD-WIFI-ESP8266(-DEV)
SparkFun ESPB266 Thing
SweetPea ESP-210

Now you can write the program for SparkFun ESP8266 Thing.



2.3 Connecting SparkFun ESP8266 Thing board to
Computer

Firstly, we connect Serial adapter to SparkFun ESP8266 Thing board as follows:

Serial adapter Tx is connected to Rx pin from SparkFun ESP8266 Thing
Serial adapter Rx is connected to Tx pin from SparkFun ESP8266 Thing
Serial adapter DTS is connected to DTS pin from SparkFun ESP8266 Thing
Serial adapter GND is connected to GND pin from SparkFun ESP8266 Thing

Then, connect power adapter (maximum 5V DC) to SparkFun ESP8266 Thing power via
microUSB. Irecommended to connect it to your computer. Turn on the board. After
connected, you may get lighting on blue LED. Now you can connect serial adapter to your
computer.

After connected, you can see serial adapter as COMx on Windows, /dev/cu.usbserial* on
OSX or /dev/tty AMA* or /dev/tty* (check it on your Linux platform).



N ) 4 agusk — bash — B80x10

| agusks s Sdew/cu=

fdevfeu.Bluetooth-Incoming-Port /dev/cu.usbserial-AER19521
Sdevicu. Bluetooth-Hoden

agusks I

My Foca serial adapter was recognized as /dev/cu.usbserial-AE019521 on my OSX.



2.4 Hello SparkFun ESP8266 Thing: Blinking LED

In this section, we build a blinking LED program using Blink program from
Arduino. SparkFun ESP8266 Thing board provides onboad LED which is connected on
pin 5.

Let’s start to write our Blink program.

Open Arduino. Click menu File -> Examples -> 01.Basics -> Blink.

File Edit Sketch Tools Help
New BN sketch_aug09a | Arduino 1.6.5
Open... ®O
Open Recent L
Sketchbook >
Examples 1 3 01.Basics
EW 02.Digital
%5 03, Analog
04.Communication
05.Control
Page Setup 06 Sensors
Print 07 Display
08.Strings
0a.uUsBe
10.Starterkit
ArduinolSP

AnalogReadSerial
BaraMinimum

Blink
DigitalReadSerial
Fade
ReadAnalogVoltage

FYY Y YYYYTYY

Bridga
EEPROM
Esplora

Then, you get Blink code on Arduino.

[ BN Blink | Arduing 1.6.5

fF the setup function runs once when you press reset or pow
vold setup) {

A tmitialize digital pin 13 a5 an output,

pirModa(13, OUTPUT);
}

£ the logp function runs over and over again forewver
vold loop() {
digitalWrite(13, HIGH); £ turn the LED on (HIGH is the

delay (1098 ; A wait far a secand
digitalWrite(13, LOW); £¢ turn the LED off by making t
delay (1908 ; A4 wait for a second

Ardding Yan on dev'cu ssbmodeml 411




Change 13 pin to 5.

@ ] Blink | Arduing 1.6.5

/ the setup function runs once when you press reset or p
vold setup() {
A initialize digital pin 13 as on output.
pirMode(5, OUTPUT):
}

£ the loop function runs over and over ogain Forewver
vold loop(d) {
digitalweite(s, HIGH):; // twurn the LED on (HIGH is th
1 : A wait for a second
gitalWrite(S, LOW); A4 turn the LED off by making
lal oy 10a) £ wait for a second

SparkFun EEPB2E6 Thing, B0 MHz, 115200 on /dev/cu. usbserial-ABXI5521

Save and compile by pressing Verify icon. To upload program to SparkFun ESP8266
Thing board, you can click Upload icon.

If success, you can see blinking LED on SparkFun ESP8266 Thing board.
If you get error messages as follows,
warning: espcomm_sync failed

error: espcomm_open failed

You can set GPIOO0 to GND



@ ] Blink | Arduino 1.6.5

£ the setup function runs once when you preéss reset or p
vold setup(d {

A imtialize digital pin 13 as an output,

pirMode(s, OUTPUT);
}

A4 the loop function runs over and over again forever

vold loop() {
digitalWrite(S, HIGH); A4 turn the LED on (HIGH is th

delay (10060 ; A/ wait for a second
digitalWrite(S, LOW); A/ turn the LED off by making
delay (10060 ; A/ wait for a second

SparkFun

Just connect pin 0 to GND.




Then, try again to upload program.

A sample output of blinking program can be seen in Figure below.




2.5 Updating Program

If you have modified the program and want to upload to SparkFun ESP8266 Thing board,
you must turn off the board and then turn on. After that, you can upload the program as
usual.



3. GPIO Programming

In this chapter I’'m going to explain how to work with GPIO on SparkFun ESP8266 Thing
and write a program for demo.



3.1 Getting Started

In general, GPIO can be used to control digital I/O on SparkFun ESP8266 Thing. To write
data on SparkFun ESP8266 Thing GPIO, we can use digitalWrite() and use digitalRead()
to read data from GPIO. To use SparkFun ESP8266 Thing GPIO as digital I/O pins, we
must define them using pinMode() with passing OUTPUT or INPUT parameter.

You can see SparkFun ESP8266 Thing GPIO pinout on the following Figure.
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In this chapter, we build a program to illustrate how SparkFun ESP8266 Thing GPIO
work. We need a LED and a pushbutton.

Let’s start!.



3.2 Wiring

Connect LED to pin 13 on SparkFun ESP8266 Thing and pushbutton to pin 4 The
following is a sample of wiring.




3.3 Writing a Program

To create a program, we just open Arduino IDE and write this code.

int led = 13;
int pushButton = 4;
int state = 0;

void setup() {
pinMode(led, OUTPUT);
pinMode(pushButton, INPUT);

}

void loop() {
state = digitalRead(pushButton);
digitalWrite(led, state);
delay(300);

}

Save these codes as ButtonLed.



3.4 Testing

Now you can upload and run this program to SparkFun ESP8266 Thing board. For
testing, try to press pushbutton. You should see a lighting LED.




4. UART

In this chapter I’'m going to explain how to access UART on SparkFun ESP8266 Thing
board.



4.1 Getting Started

SparkFun ESP8266 Thing provides UART which can be accessed via Serial library or
SoftwareSerial. Further information about Serial object, you can read it

on https://www.arduino.cc/en/Reference/Serial . We can call Serial.read() to read one byte
from UART and Serial.write() to write one byte into UART.

In this chapter, we try to access SparkFun ESP8266 Thing UART via serial adapter which
is used to upload a program too.

Let’s start!.

®:® .
.uc '. o

@ BERRRARD

parkfun

ESP8266 Thing



https://www.arduino.cc/en/Reference/Serial

4.2 Wiring

In this scenario, we use the same wiring from chapter 3. We will show pressed state from
push button on Serial.



4.3 Writing a Program

To use Serial object, we need to initialize it by calling Serial.begin(baudrate). In this case,
we can user baudrate 115200 on SparkFun ESP8266 Thing.

Open Arduino software and write this program.

int led = 13;
int pushButton = 4;
int state = 0;

void setup() {
pinMode(led, OUTPUT);
pinMode(pushButton, INPUT);
Serial.begin(115200);

}

void loop() {
state = digitalRead(pushButton);
digitalwWrite(led, state);
Serial.print("State=");
Serial.println(state);
delay(300);

Save this program as SerialDemo.



4.4 Testing

Now you can upload and run program. Don’t forget to set board target with SparkFun
ESP8266 Thing. Read section 2.4 to upload the program.

To see the UART output, open Serial Monitor tool from Arduino IDE. Set baud 115200
and Carriage return.

@ Arduino File Edit Sketch Tools Help

Auto Format
Archive Sketch

ar  Advanced D.. A Fix Encoding & Reload
Serial Md3itor

Board: "SparkFun ESPB266 Thing"
CPU Frequency: "80 MHz"

Upload Speed: "115200"

Port: "/dev/cu.usbserial-AE019521"

Programmer: "AVRISP mkll"
Burn Bootloader

You should see the UART output. A sample output can seen in Figure below.

L L fdev/cu.usbserial-AED19521
Send
State=1
Stote=1
Stote=@
States=H
State=@
State=0
State=@
State=Q
State=@
Stote=0
State=@
States=G
o Autoscroll Carriage return = 115200 baud



5. PWM and Analog Input

This chapter explains how to work with SparkFun ESP8266 Thing Analog 1/0.



5.1 Getting Started

SparkFun ESP8266 Thing board provides Analog I/O which can be connected to sensor or
actuator devices. See the following of SparkFun ESP8266 Thing GPIO.
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In this chapter, we try to access SparkFun ESP8266 Thing Analog I/O using Arduino
software. There are two scenarios for our cases:

e Controlling RGB LED
¢ Reading Analog input using Potentiometer

Let’s start.



5.2 Demo Analog Output (PWM) : RGB LED

In this scenario we build a program to control RGB LED color using SparkFun ESP8266
Thing Analog output (PWM). RGB LED has 4 pins that you can see it on Figure below.

To understand these pins, you can see the following Figure.

1
4
3
2
Note:
e Pin 1: Red

e Pin 2: Common pin



e Pin 3: Green
e Pin 4: Blue

Now we can start to build a program and hardware implementation.

5.2.1 Wiring

For our testing, we configure the following PWM pins.

RGB LED pin 1 (red) is connected to SparkFun ESP8266 Thing pin 4

RGB LED pin 2 is connected to SparkFun ESP8266 Thing 3V3 (VCC +3.3V)
RGB LED pin 3 (green) is connected to SparkFun ESP8266 Thing pin 13
RGB LED pin 4 (blue) is connected to SparkFun ESP8266 Thing pin 12

Here is a sample implementation with SparkFun ESP8266 Thing and RGB Led.

5.2.2 Writing Program



To display a certain color, we must combine colors from red, green, blue. SparkFun
ESP8266 Thing provides API for PWM like Arduino API such as analogWrite() and
analogRead() but analog value from 0 to 1023.

Let”s start to build a program. Firstly, open Arduino Software. Then, write these scripts.

int redPin = 4;
int greenPin = 13;
int bluePin = 12;

void setup()

{
pinMode(redPin, OUTPUT);
pinMode(greenPin, OUTPUT);
pinMode(bluePin, OUTPUT);
Serial.begin(115200);

}

void loop()

{
setColor (0, 1023, 1023); // red
Serial.println("red");
delay(1000);
setColor (1623, 0, 1023); // green
Serial.println("green");
delay(1000);
setColor (1623, 1023, 0); // blue
Serial.println("blue");
delay(1000);
setColor(e, 0, 1023); // yellow
Serial.println("yellow");
delay(1000);
setColor (700, 16023, 700); // purple
Serial.println("purple");
delay(1000);
setColor(1023, 0, 0); // aqua
Serial.println("aqua");
delay(1000);

¥

void setColor(int red, int green, int blue)
{
analogWrite(redPin, red);
analogWrite(greenPin, green);
analogWrite(bluePin, blue);

}

Save this program as PWMDemo.

This program will generate six colors: red, green, blue, yellow, purple, and aqua.



5.2.3 Testing

Upload and run the program. You should see several color on RGB LED.
The following is a sample demo on RGB LED.




If you connect to SparkFun ESP8266 Thing board via Serial monitor tool from Arduino,
you should get program output, shown in Figure below.

& L fdev/cu.usbserial-AED19521
Send

[yl low
{purple
|aqua
|red
|green
[Blue
iyellow

W Autoscroll Carriage return 3 115200 baud 2



5.3 Demo Analog Input: Working with Potentiometer

In this section, we learn how to read analog input on SparkFun ESP8266 Thing board. For
illustration, I use Potentiometer as analog input source. Our scenario is to read analog
value from Potentiometer. Then, display it on Serial Monitor.

SparkFun ESP8266 Thing only has one ADC on AO. FYI, SparkFun ESP8266 Thing ADC
can receive maximum 1V so if your analog input 3.3V SparkFun ESP8266 Thing treats it
as 1V ADC. If you want to work with many analog input, you must expand it using ICs
based ADC. In this section, we are working on SparkFun ESP8266 Thing ADC on A0.

Let’s start!.

5.3.1 Wiring

To understand Potentiometer, you see its scheme in Figure below.

You can connect VCC to SparkFun ESP8266 Thing board on 3V3 pin (VCC +3.3V). Vout
to SparkFun ESP8266 Thing board Analog input ADC (A0). In addition, GND

to SparkFun ESP8266 Thing board GND. The following is hardware implementation. I
use slide potentiometer.



5.3.2 Writing Program

Firstly, create a program using Arduino IDE. To read analog input, we can use
analogRead() function. Ok, Let’s write these scripts.

int val = 0;

void setup() {
Serial.begin(115200);

}

void loop() {
val = analogRead(A0);
Serial.print("ADC=");
Serial.println(val);
delay(300);

}

Save this code as ADCDemo.



5.3.3 Testing

Upload and run this program. If success, you can see analog value using Serial Monitor
tool from Arduino IDE.

| N ] /dev/cu.usbserial-AE019521
. | Send

LU

ADC=1024
ADC=1024
ADC=572
ADC=400
ADC=400
ADC=400
ADC=309
ADC=539
ADC=B82
ADC=B82
ADC=B82

'ﬁﬁ.utnscmli .Cé.rr.i.age return 3 115200 baud & |



6. Working with 12C

In this chapter we learn how to work with I2C on SparkFun ESP8266 Thing board using
Arduino program.



6.1 Getting Started

The I2C (Inter-Integrated Circuit) bus was designed by Philips in the early ’80s to allow
easy communication between components which reside on the same circuit board. TWI
stands for Two Wire Interface and for most marts this bus is identical to I2C. The name
TWI was introduced by Atmel and other companies to avoid conflicts with trademark
issues related to I2C.

I2C bus consists of two wires, SDA (Serial Data Line) and SCL (Serial Clock Line). You
can see 12C pins on SparkFun ESP8266 Thing board, shown in Figure below.
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For testing, I used PCF8591 AD/DA Converter module with sensor and actuator devices.
You can find it on the following online store:

e Amazon, http://www.amazon.com/PCF8591-Converter-Module-Digital-
Conversion/dp/BO0BXX4UWC/

e eBay, http://www.ebay.com
e Dealextreme, http://www.dx.com/p/pcf8591-ad-da-analog-to-digital-digital-to-



http://www.amazon.com/PCF8591-Converter-Module-Digital-Conversion/dp/B00BXX4UWC/
http://www.ebay.com
http://www.dx.com/p/pcf8591-ad-da-analog-to-digital-digital-to-analog-converter-module-w-dupont-cable-deep-blue-336384

analog-converter-module-w-dupont-cable-deep-blue-336384
e Aliexpress, http://www.aliexpress.com/

In addition, you can find this device on your local electronics store/online store.

This module has mini form model too, for instance, you can find it on Amazon,
http://www.amazon.com/WaveShare-PCF8591T-Converter-Evaluation-
Development/dp/BOOKM6X201/ .



http://www.aliexpress.com/
http://www.amazon.com/WaveShare-PCF8591T-Converter-Evaluation-Development/dp/B00KM6X2OI/

This module use PCF8591 IC and you can read the datasheet on the following URLs.

e http://www.electrodragon.com/w/images/e/ed/PCF8591.pdf
e http://www.nxp.com/documents/data_sheet/PCF8591.pdf

In this chapter, we build a program to access sensor via [2C using Arduino software
on SparkFun ESP8266 Thing board.


http://www.electrodragon.com/w/images/e/ed/PCF8591.pdf
http://www.nxp.com/documents/data_sheet/PCF8591.pdf

6.2 Writing Program

We use PCF8591 AD/DA Converter as I2C source. You can connect PCF8591 AD/DA
Converter to SparkFun ESP8266 Thing board directly.

The following is our wiring lab:

PCF8591 AD/DA Converter SDA —> SparkFun ESP8266 Thing SDA
PCF8591 AD/DA Converter SCL. —> SparkFun ESP8266 Thing CLK
PCF8591 AD/DA Converter VCC —> SparkFun ESP8266 Thing VCC 3V3
PCF8591 AD/DA Converter GND —> SparkFun ESP8266 Thing GND

Hardware implementation can be shown in Figure below.




6.3 Writing Program

We use 12C on SparkFun ESP8266 Thing board using Wire library like Arduino

way. PCF8591 AD/DA Converter module has three sensor devices: Thermistor, Photo-
voltaic cell and Potentiometer. This module runs on I12C bus with address 0x90. In this
case, we read all sensor data.

Open Arduino IDE and write this code.

#include

#define
#define
#define
#define
#define

"Wire.h"
PCF8591 (0x90 >> 1) // I2C bus address
PCF8591_ADC_CHO 0x00 // thermistor
PCF8591 ADC_CH1 0x01 // photo-voltaic cell
PCF8591_ADC_CH2 0x02
PCF8591 ADC_CH3 0x03 // potentiometer

byte ADC1, ADC2, ADC3;

void setup()

{

Wire.begin();
Serial.begin(115200);

}

void loop()

{

// read thermistor
Wire.beginTransmission(PCF8591);
Wire.write(PCF8591_ADC_CHO);
Wire.endTransmission();
Wire.requestFrom(PCF8591, 2);
ADC1=Wire.read();
ADC1=Wire.read();

Serial.print("Thermistor=");
Serial.println(ADC1);

// read photo-voltaic cell
Wire.beginTransmission(PCF8591);
Wire.write(PCF8591_ADC_CH1);
Wire.endTransmission();
Wire.requestFrom(PCF8591, 2);
ADC2=Wire.read();
ADC2=Wire.read();

Serial.print("Photo-voltaic cell=");
Serial.println(ADC2);

// potentiometer
Wire.beginTransmission(PCF8591);
Wire.write(PCF8591_ADC_CH3);
Wire.endTransmission();
Wire.requestFrom(PCF8591, 2);
ADC3=Wire.read();




ADC3=Wire.read();

Serial.print("potentiometer=");
Serial.println(ADC3);

delay(500);

Save this code as I2CSensor.



6.4 Testing

Now you can upload and run the program to SparkFun ESP8266 Thing board board.

If success, open Serial monitor tool and connect to SparkFun ESP8266 Thing to see the
program output. The following is a sample output.

L L fdev/cu.usbserial-AED19521
Send

THTCT son oAt =T o

|ﬂntu-m1tmc cell=111
potentiometer=138
Thermistor=T8
Photo-voltoic cell=111
potentiometer=137
Thermistors=758
Photo-voltaic cell=111
potentiometer=138
Thermistor=738
Photo-voltaic cell=111
potentiometer=138

o Autoscroll Carriage return 2 115200 baud =
e



7. SPI

In this chapter I’'m going to explain how to work with SPI on SparkFun ESP8266 Thing
board.



7.1 Getting Started

The Serial Peripheral Interface (SPI) is a communication bus that is used to interface one
or more slave peripheral integrated circuits (ICs) to a single master SPI device; usually a
microcontroller or microprocessor of some sort.

SPI in SparkFun ESP8266 Thing board can be defined on the following pins:

e MOSI on pin 13
e MISO on pin 12
e SCLK on pin 14 (SCL)

You can see these SPI pins on SparkFun ESP8266 Thing board, shown in Figure below.

SCLYkd bliiPd
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-
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’ :
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SP8266 Thing

We can only use one SPI on SparkFun ESP8266 Thing board with SPI master mode. We
develop program based SPI using SPI library, https://www.arduino.cc/en/Reference/SPI .

In this chapter, we build a SPI Loopback app. Let’s start!.


https://www.arduino.cc/en/Reference/SPI




7.2 Wiring

To develop SPI loopback, we can connect MOSI pin to MISO pin. This means you
connect pin 13 to pin 12 using cable.

The following is a sample of wiring.




7.3 Writing a Program

Firstly, we write a program for SparkFun ESP8266 Thing. Write these codes on Arduino
IDE.

#include <SPI.h>

byte sendData, recvData;

void setup() {
SPI.begin();
SPI.setFrequency(16000000);
Serial.begin(115200);

}

// source:
// http://forum.arduino.cc/index.php?topic=197633.0
byte randombigit() {

unsigned long t = micros();

byte r = (t % 10) + 1;

for (byte 1 = 1; i <= 4; i++) {

t /= 10;
r *= ((t % 10) + 1);
r %= 11;

}

return (r - 1);

}

void loop() {
sendData
recvData

= randomDigit();

= SPI.transfer(sendData);
Serial.print("Send=");
Serial.println(sendData, DEC);
Serial.print("Recv=");
Serial.println(recvData, DEC);
delay(800);

Save this code.



7.4 Testing

Now you can upload program to SparkFun ESP8266 Thing board. If done, open Serial
Monitor tool from Arduino. You should see received data from SPI.

a0 ® fdevicu.usbserial-AED19521
| Send

Recw=3
Send=6
Recwvsb
Send=8
Recv=8
Send=@
Recvs=@
Send=@
Recy=8
Send=6
Recvsb

o Autoscroll Carriage return 2 115200 baud =



8. Connecting to a Network

In this chapter I’'m going to explain how to connect a network from SparkFun ESP8266
Thing.



8.1 Getting Started

SparkFun ESP8266 Thing has WiFi Soc, ESP8266. This module can work as AP and WiFi
client. To access WiFi module on SparkFun ESP8266 Thing, we can use WIFI library like
Arduino. We just change header file, WiFi.h to ESP8266WiFi.h.

In this chapter, we try to scan existing WiFi hotspot and build a simple IoT which turns
on/off LEDs remotely via a browser.



8.2 Scanning WiFi Networks

In this section, we can use existing sample program from SparkFun ESP8266 Thing on
Arduino IDE. Just select menu File ->Examples -> ESP8266WiFi -> WiFiScan . Then,
you get the program.

@ @ WiFiScan | Arduino 1.6.5

WiFi>can

P

¥ This sketch demonstrates how to scan WiFi networks.
* The API is almost the same as with the WiFi Shield librai
the most obvious difference being the different file you

* 4

#include "ESP8266WiFi.h"

void setup() {
Serial.begin(115200);

£f Set WiFi to station mode and disconnect from an AP if i
WiFi.mode(WIFI_STAD;

WiFi.disconnect();

delay(108);

Serial.println{"Setup done");
}

void loop() {
Serigl.println("scan start");

/74 WiFi.scanNetworks will return the number of networks fou
int n = WiFi.scanNetworks();

SparkFun ESP8266 Thing, 80 MHz, 115200 on /dev/cu.usbserial-AB)19521

Change baudrate with 115200. Then, compile and upload the program into SparkFun
ESP8266 Thing board.

#include "ESP8266WiFi.h"

void setup() {



Serial.begin(115200);

// Set WiFi to station mode and disconnect from an AP if it was previ]
WiFi.mode (WIFI_STA);

WiFi.disconnect();

delay(100);

Serial.println("Setup done");

}

void loop() {
Serial.println("scan start");

// WiFi.scanNetworks will return the number of networks found
int n = WiFi.scanNetworks();
Serial.println("scan done");

if (n == 0)

Serial.println("no networks found");
else
{

Serial.print(n);

Serial.println(" networks found");

for (int 1 = 0; i < n; ++1i)

{
// Print SSID and RSSI for each network found
Serial.print(i + 1);
Serial.print(": ");
Serial.print(WiFi.SSID(1i));
Serial.print(" (");
Serial.print(WiFi.RSSI(1));
Serial.print(")");
Serial.println((WiFi.encryptionType(1i) == ENC_TYPE_NONE)?" ":"*"
delay(10);

¥

¥

Serial.println("");

// Wait a bit before scanning again
delay(5000);

After that, open Serial Monitor. You should see a list of WiFi hotspot.



[ LS T v L S R T Ty

: b@@3fe (-57)*
: 9e4864 (-88)*
: 823cd7 (-91)*

1: b@@3fe (-57)*
2: 9ed864 (-87)*
3: 823cd? (-91)*

W Autoscroll . Carriagereturn & | 115200 baud % |




8.3 Building a Simple Internet of Things

In this section, we build a simple Internet of Things program. We will turn on/off on-board
LED remotely via a browser. We can use a sample program, WiFiWebServer from
ESP8266WiFi.

You should modify SSID, SSID pin and baudrate for Serial.

" e WiFiWebServer | Arduino 1.6.5

WiFiwebserver

Sf Create an instance of the server
/4 specify the port to listen on as an argument
WiFiServer server{8@):

void setup() {
Serial.begin(11526@);
delay(1@);

/7 prepare GPIOS
pinMode(S, OUTPUT):
digitalWrite(S, @):

// Connect to WiFi network
Serial.println();
Serial.println();
Serial.print("Connecting to ");
Serial.println{ssid);

WiFi.begin(ssid, password);

while (WiFi.stotus() != WL_CONNECTED) {
delay(50@);

SparkFun ESP8266 Thing, 80 MHz, 115200 on /dev/cu.usbserial-AB}19521

The following is the complete code.

#include <ESP8266WiFi.h>

const char* ssid = '"ssid";
const char* password = "ssid_pin";



// Create an instance of the server
// specify the port to listen on as an argument
WiFiServer server(80);

void setup() {
Serial.begin(115200);
delay(10);

// prepare GPIO5
pinMode (5, OUTPUT);
digitalWrite(5, 0);

// Connect to WiFi network
Serial.println();
Serial.println();
Serial.print("Connecting to ");
Serial.println(ssid);

WiFi.begin(ssid, password);

while (WiFi.status() != WL_CONNECTED) {
delay(500);
Serial.print(".");
}
Serial.println("");
Serial.println("WiFi connected");

// Start the server
server.begin();
Serial.println("Server started");

// Print the IP address
Serial.println(WiFi.locallIP());

}

void loop() {
// Check if a client has connected
WiFiClient client = server.available();
if ('client) {
return;

}

// Wait until the client sends some data
Serial.println("new client");
while(!'client.available()){

delay(1);

}

// Read the first line of the request
String req = client.readStringUntil('\r"');
Serial.println(req);

client.flush();




// Match the request

int val;

if (req.indexOf("/gpio/0") !'= -1)
val = 0;

else if (req.indexOf("/gpio/1") !'= -1)
val = 1;

else {
Serial.println("invalid request");
client.stop();
return;

}

// Set GPIO2 according to the request
digitalwWrite(5, val);

client.flush();

// Prepare the response
String s = "HTTP/1.1 200 OK\r\nContent-Type: text/html\r\n\r\n<!DOCTYP
s += (val)?"high":"low";
s += "</html>\n";

// Send the response to the client
client.print(s);

delay(1);

Serial.println("Client disonnected");

// The client will actually be disconnected
// when the function returns and 'client' object is detroyed

Now you compile and upload the program into SparkFun ESP8266 Thing board. Then,
open Serial Monitor. You should see IP Address of SparkFun ESP8266 Thing board.



0 e /dev/cu.usbserial-AE019521

. Send |
WiFi connected
Server started
192.168.8.33
|
W Autoscroll . Carriage return s . 115200 baud & |

To test, you can open a browser and navigate to http://<board_ip>/gpio/1 to turn on LED.
You should see a lighting LED on board. Otherwise, you can navigate
to http://<board_ip>/gpio/0 to turn off LED.

e < 192.168.0.33 & th 0O » E

GPIO is now high

The following is a response from Serial Monitor.



wevicu. usbserial

FET L mid mam d aa LITTRSL A

o Autoscroll | Carriage return 3| | 115200 baud




Source Code

You can download source code on
http://www.aguskurniawan.net/book/sparkesp8266_140802.zip .


http://www.aguskurniawan.net/book/sparkesp8266_140802.zip

Contact

If you have question related to this book, please contact me at aguskur@hotmail.com . My
blog: http://blog.aguskurniawan.net


http://blog.aguskurniawan.net
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