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Lab — Blinking an LED using RedBoard and Arduino IDE
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Objectives
Part 1: Setting up RedBoard
e Installing the Arduino IDE
e Connecting the RedBoard to the computer
e Configuring the Arduino IDE
e Blinking the LED on the RedBoard
Part 2: Connect an external LED using a breadboard
e Connecting the hardware
e Connect an external LED using a breadboard to the RedBoard
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e Running the sketch

Background / Scenario

Arduino, with its open source hardware prototyping platform, started a revolution in the maker community.
Access to electronics, control, and programming has dramatically simplified and revolutionized how “smart
devices” are built. In this lab, you will learn to use the Arduino and Arduino IDE to make an LED blink.

Inside of the Sparkfun Inventors Kit you will find all the resources needed to start to prototype smart things.
The Arduino compatible RedBoard is able to read inputs - a light on a sensor, a finger on a button, or a
Twitter message - and turn it into an output - activating a motor, turning on an LED, or publishing something
online. All this is defined by a set of instructions programmed through the Arduino Software (Arduino IDE).

Required Resources

e PC with Internet Access
e SparkFun Inventors Kit or comparable Arduino kit
e Breadboard / LED / 330 Ohm (Q) resistor / wires

Part 1. Setting up Arduino

Step 1. Installing the Arduino IDE

Navigate to https://www.arduino.cc/en/Main/Software in your web browser, download and install the Arduino
IDE software package. The software package contains the Integrated Development Environment (IDE) as
well as the required drivers for the Arduino boards.

+olv -]

Genuino

Search the Arduino Website Q

ARDUINO

Home Buy Download Products ~ Learning + Forum Support + Blog LOG IN SIGN UP

Download the Arduino Software

Windows Instalig

ARDUINO 1.6.5 Windows ZIP file for non admin install

Mac OS X 10.7 Lion or newer

Linux 32 bits
Linux 64 bits

re can be used with any Arduino board

Getting Started page for Installation
Release Notes
Source Code
Checksums

Note: Debian Linux users can enter sudo apt-get install arduino at a command prompt, followed by the
appropriate password.

Step 2: Connecting the RedBoard to the computer.

a. Use the USB cable that was included in the SparkFun Inventors Kit to connect the RedBoard to the PC.
The first time this is done, you should see Windows installing the device driver for the board.
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Note: Linux users can type Isush at the prompt to verify the connection to the RedBoard.

b. Using Windows Device Manager, verify that the board has been successfully installed as a Serial COM
Port. You can start Windows Device Manager by using the Start > Run menu (quick tip: press the Win +

R keys on your keyboard) and enter the devmgmt.msc command.

SiRun X

Type the name of a program, folder, document, or
—  Internet resource, and Windows will open it for you.

b

Open:  devmg mt.msd

& This task will be created with administrative privileges.

OK ‘ ‘ Cancel ‘ ‘ Browse...

Record the COM port of the Arduino board for future reference. In this example, it is the COM4 port. The
Serial COM port is used to communicate with the board from the PC. It is used to write new firmware to

the microcontroller unit (MCU) as well as for debugging via a Serial Line Monitor.

. ey

C.

=4 Device Manager

File Action View Help
& | m Hml s
4 . Ports (COM & LPT)
« Arduino Uno (COM4)
« Intel(R) Active Management Technology - SOL (COM3) -

-~

m

Step 3: Configuring the Arduino IDE

a. From the Start menu, start the Arduino IDE.

I Arduino

Arduino %
Uninstall
Website

b. Inthe Arduino IDE, set the COM port of the RedBoard.

© 2017 Cisco and/or its affiliates. All rights reserved. This document is Cisco Public. Page 3 of 9
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sketch_aug04a | Arduino 1.7.3
File Edit Sketch [Tools|Help

Auto Format Ctrl+T
sketch. augDéa Archive Sketch
Fix Encoding & Reload

_'-.-'-:-_1'_-:1 setup () . . .
/ put your Serial Monitor Ctrl+Shift+M
Board >
: Port ' Serial ports
i COM3
vold loop () {
/ put your Programmer l v COM4 (Arduino Uno)
Burn Bootloader %
}

Note: Linux users will find that the Arduino IDE requires the addition of dialout group access to use
/dev/ttyUSBO. For a genuine Arduino UNO board, the actual port that is used is /dev/ttyACMO. The
number 0 identifies the first connected board. Additional USB connected boards will be identified with
respective numbers such as 1, 2, 3, etc.

Arduino Permission Checker — + X

You need to be added to the "dialout”
group to upload code to an Arduino
microcontroller over the USB or

serial ports.

Click "Add" below to be added.
You must log out and log in again

before any group changes
will take effect.

Ignore | Add ,

Step 4. Blinking the LED on the RedBoard

a. From the File menu, select the example sketch (the source code of your program) for blinking an LED.

sketch_aug04a | Arduino 1.7.3
Edit Sketch Tools Help

New Ctrl+N
Open... Ctrl+O
Sketchbook v

Examples L 01.Basics ' AnalogReadSerial
Close Ctrl+W 02.Digital L BareMinimum

Save Ctrl+S 03.Analog ! Blink %
Save As... Ctrl+Shift+S 04.Communication ! DigitalReadSerial
Upload Ctrl+U 05.Control ! Fade

Upload Using Programmer Ctrl+Shift+U 06.Sensors L ReadAnalogVoltage

Note: The syntax of the Arduino language used to write sketches is based on C/C++. If you are familiar
with C, C++, JavaScript, or PHP, you should be able to quickly catch up. Even if you have no previous
experience, the code is pretty self-explanatory. A complete language reference can be found at:
https://www.arduino.cc/en/Reference/HomePage.

b. Inthe Blink sketch, examine the setup function using pin 13 as an output pin. This requires the use of the
pinMode(PIN,Value) statement:
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d.

// the setup function runs once when you press reset or power the board
void setup() {

// initialize digital pin 13 as an output.

pinMode (13, OUTPUT) ;
}

Note: Lines beginning with // above indicate comments to help describe what is being done and ignored
by the Arduino board.

Pin 13 is special as it has an LED attached directly on the RedBoard.

“HUUHN

DIGITAL PWM-

Predict the output of the loop function. The digitalWrite function sets the value of pin 13 to HIGH. A
delay function will then pause the execution for 1000ms. The next use of the digitalWrite function will set
pin 13 to LOW, followed by another delay of 1000ms. Upon completion the loop function executes again.
The loop will repeat until the RedBoard is turned off:

// the loop function runs over and over again forever
void loop () {
digitalWrite (13, HIGH); //turn LED on (HIGH is the voltage level)

delay (1000); //wait for a second
digitalWrite (13, LOW); //turn LED off by making the voltage LOW
delay (1000) ; //wait for a second

}

Verify and compile the sketch to create an executable firmware that can be uploaded to the flash memory
of the microcontroller.
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File Edit Sketch Tools Help

... Click here to start the Verification and Compilation

Turns on an LED on for one second, then off for one second, repeatedly

Most Arduinos have an on-boarc control. On the Uno and

Leonarc it is attached t
bo.
the documentation at http://arduino.ce

nsure what

d LED is connscted to on your Arduino model, check

This example code is in the public domain

modified 8 May 2014
by Scott Fitzgerald

the setup function runs once when you press reset or power the board
void setup() {
initialize digital pin 13 as an output
pindede (13, OUTRUT);

i
the loop function runs over and over again forever
void loop () (
digitalWrite (13, HIGH); turn the LED on (HIGH is the voltage level)

wait for a seco
ite (13, LOW); turn the LED f by making the voltage LOW
delay(1000); wait for a second

Current processes g
¥

nd

e. Upload the firmware to your RedBoard. After this step, you should see the onboard LED connected to pin
13 blinking in a 1 second interval.

Blink | Arduino 1.7.3 =maEy X
File Edit Sketch Tools Help

Blink$

P
plinkesed UE)Ioad the complled code (flrmware) =
Turns on an n for cne ndd, the n F] one second, repeat
e Ardumo board

Most Arduines have an you can control. On the Uno a

Leona it iz attachec _i_t._n.L pin 13. If u're unsurs t

pin the on-board LED 1s co d to on your Ardulno model, check g |

How can you change the blinking rate?
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Part 2: Connect an external LED using a breadboard

Step 1: Connecting the hardware.
a. ldentify the GPIO pins and the analog input pins on the following picture of the RedBoard.

ANALO
=32
u !

EERR N

Step 2: Connect an external LED using a breadboard to the Arduino.

Using an LED, jumper cables, and a breadboard, connect the RedBoard to the LED. The logical

a.
schematic is outlined in the figure below. The LED is to be connected to GPIO pin number 3.

Note: It is very important to connect the +5V cable to the breadboard last. Connecting the power to the
breadboard at any other time may result in damage or destruction to the Arduino board.
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Arduino
Uno
(Rev3)

IF'aEdm{sss )
e nm
AV

R1
330Q

The LED has two legs: one is called anode, while other one is called cathode. To light up the LED, charge the
anode to about +2V and the cathode to the Ground (0V). The anode leg is generally longer than the cathode
leg but it is not a standard. On the other hand, the cathode leg is always connected to the bigger part inside

the LED.

ANODE CATHODE

N
S

ANODE CATHODE

The resistor which is serially connected to the cathode side of the LED is used to prevent too high of a current
from flowing through the circuit. An LED requires about 15mA of current and 2V to light up. RedBoard
provides 5V on each GPIO pin. Directly connecting the LED could result in burning the LED, because of the
high voltage and resulting current, or in some situations even damaging the RedBoard.
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b. Search for a 330Q resistor in the Sparkfun Inventors Kit. Connect the LED, resistor, and jumper cables as
shown on the physical diagram above to a breadboard and to an RedBoard. The physical connections
are outlined in the figure below.
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Step 3: Running the software

a. Update the previous Blink sketch code in the Arduino IDE to blink the LED on the GPIO pin humber 3.
b. Verify, compile, and upload the code to the RedBoard. When done you should see the LED blinking.

Reflection

What issues could cause the failure of the LED to blink?
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