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Upcoming Weeks

ÅOffice Hours
ïMonday Jan 18 @ 7:00 PM

ïMonday Jan 25 @ 7:00 PM

ïMonday Feb 1 @ 7:00 PM

ÅWeekly Session
ïThursday Jan 21 @ 8:00 PM

ïThursday Jan 28 @ 7:00 PM

ïThursday Feb 4 @ 7:00 PM
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Safety

ÅYour safety is paramount
ïPlease read the virtual handbook

ïIf at any point you feel unsafe, logout immediately and contact the FRSEF.

ÅContact us in an Emergency or for Routine Assistance
ïJordan: 248-330-4269 jkrell@flintsciencefair.org

ïFRSEF: 810-797-5290 kdutton@flintsciencefair.org
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Arduino Hardware and IDE
Introduction to the Arduino Integrated Development Environment and 
Arduino Language
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Arduino Hardware ïadd pic

What is an Arduino?

ÅñArduino is an open-source electronics 
platform based on easy-to-use hardware and 
software. It's intended for anyone making 
interactive projects. Arduino senses the 
environment by receiving inputs from many 
sensors, and affects its surroundings by 
controlling lights, motors, and other 
actuators.ò ïArduino Website

Find more info:

https://www.arduino.cc/en/guide/introduction
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Arduino Hardware
Microcontroller

What is a Microcontroller?

ÅA microcontroller, or MCU, is a miniature computer with a processor, RAM, 
non-volatile storage and peripherals.

ÅThe peripherals can include general purpose input/output (GPIO), 
communications (serial, I2C, etc.), timers, interrupts, PWM, and analog 
functions (ADC).

Where are Microcontrollers used?

ÅMicrocontrollers are used in embedded applications, such as appliances, 
vehicles, industrial controls, wireless devices, and much more.

ÅThe Arduino boards are based on a microcontroller, an ATmega328P in our 
case.

ÅActivity: can you name an object near you that has a microcontroller?

Find more info:

Åhttps://en.wikipedia.org/wiki/Microcontroller

Åhttps://www.allaboutcircuits.com/technical-articles/what-is-a-microcontroller-
introduction-component-characteristics-component/

Åhttps://www.microchip.com/wwwproducts/en/ATMEGA328P
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Grove Beginner's Kit Hardware

The Grove Beginnerôs Kitis a variant of the Arduino Uno, with many sensors and output modules included and pre-wired.

It includes:

ÅSeeeduino Lotus (Arduino Uno derivative)

ÅGrove LED  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . (D4 Output)

ÅGrove Buzzer  .  .  .  .  .  .  .  .  .  .  .  .  .  . (D5 Output)

ÅGrove OLED Display  .  .  .  .  .  .  .  .  .  . (I2C Bus)

ÅGrove Button  .  .  .  .  .  .  .  .  .  .  .  .  .  . (D6 Input)

ÅGrove Rotary Potentiometer  .  .  .  .  .  . (A0 Analog Input)

ÅGrove Light Sensor  .  .  .  .  .  .  .  .  .  .  . (A6 Analog Input)

ÅGrove Sound Sensor  .  .  .  .  .  .  .  .  .  . (A2 Analog Input)

ÅGrove Temp and Humidity Sensor . . . (D3 I/O)

ÅGrove Air Pressure Sensor  .  .  .  .  .  .  . (I2C Bus)

ÅGrove 3-axis Accelerometer  .  .  .  .  .  . (I2C Bus)

Find more info:

Å https://files.seeedstudio.com/wiki/Grove-Beginner-Kit-For-Arduino/res/Grove-Beginner-Kit-For-ArduinoPDF.pdf 

Åhttps://www.seeedstudio.com/Grove-Beginner-Kit-for-Arduino-p-4549.html
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Example Connection D4 LED

ÅGrove LED: (D4 Output)
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Grove Beginner's Kit Hardware

ÅGrove Sound Sensor : A2 Analog Input
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Arduino IDE

The Arduino IDE is an Integrated Development 
Environment for creating programs for Arduino, 
called Sketches. It contains all the necessary 
functions such as a text editor, message area, text 
console, toolbars, compiler and drivers to write, 
compile and upload your sketches. It also has a few 
useful features that makes writing and testing your 
sketches easier.

Find more info:

https://www.arduino.cc/en/Guide/Environment
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Text Editor
Arduino IDE

Text Editor

ÅThis is where you write your code.  
It has features for cut/copy/paste, 
find/replace text, commenting, 
indenting, highlighting, etc. It 
makes a basic but competent 
code editor.
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Message Area and Console
Arduino IDE

Message Area - This is where the 
IDE gives you feedback for saving, 
errors and compile progress.

Console - The console displays 
text output by the IDE, including 
complete error messages and 
other information.

BoardïCurrent board selection

COM Port ïCurrent COM 
port selection
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Toolbar Buttons
Arduino IDE

ÅVerify ïCompiles your code to 
check for errors.

ÅUploadïCompiles your code and 
uploads it to your selected board.

ÅNewïCreates a new sketch.

ÅOpenïOpens a menu to open an 
existing sketch in this window.

ÅSaveïSaves your current sketch.

ÅSerial Monitor ïOpens the Serial 
Monitor.
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Terms

ÅVerify (Compile): Converts your sketch into a 
program that can be used by the Arduino

ÅUpload: Process of sending the program to the 
Arduino
ïI often call it Flash
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Duino App - Controls
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Duino App ïImporting a File
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ÅImport Project (bottom left corner)

ÅSelect Upload Project Zip and 
select the zip file of the sketches

ÅSelect the desired sketch and 
enter a name under Project Name

1

2
3



Week 1 Prerequisites

ÅDownload the sketches zip from the course website:
ïhttp://www.flintsciencefair.org/wp-

content/uploads/2021/01/CrashCourse_Jan.zip

ÅUnzip them into your Sketchbook folder:
ïWindows: 

C:\Users\<YOUR_USERNAME>\Documents\Arduino\CrashCourse_Jan

ïMac: /Users/<YOUR_USERNAME>/Documents/Arduino/CrashCourse_Jan

ïChromebook: CrashCourse_Jan
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Digital Signal Introduction

ÅWhat is a digital signal?
ïA digital signal is a signal that can only have one of a 

finite number of values at a given time.  
ïFor most digital electronics (including the Arduino), 

this value is Binary, either 1 (HIGH) or 0 (LOW).
ïFor us this means that a digital signal going into or 

coming from our MCU is either 
Åa HIGH signal, near 5V (supply voltage), or

Åa LOW signal near 0V (ground).

ÅActivity: Can you name a device that uses 
digital signals in your house?

ÅMore Info: 
ïhttps://en.wikipedia.org/wiki/Digital_signal

ïhttps://www.allaboutcircuits.com/textbook/digital/
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digitalRead () Function

digitalRead ( buttonPin );

ïGets the current state of the buttonPin.

ÅThe digitalRead function reads the value from a specified digital pin.

ÅSyntax:

digitalRead (pin);

ïPin: Arduino pin number to read

ïReturns:
ÅHIGH

ÅLOW

ÅMore information:
ïhttps://www.arduino.cc/reference/en/language/functions/digital-io/digitalread/
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digitalWrite () Function

digitalWrite ( ledPin , HIGH);
ïSet the ledPin as HIGH.

ÅWrites a HIGH or LOWvalue to the specified pin. 

ÅSyntax:

digitalWrite ( pin , value );
ïPin: Arduino pin number to set the value of
ïValue: options are
ÅHIGH, set pin to a high (5V) value 
ÅLOW, set pin to a low (0V) value

ÅFor most applications pinMode (pin , OUTPUT) function should be run 
on the desired pin before calling digitalWrite ()

ÅMore information:
ïhttps://www.arduino.cc/reference/en/language/functions/digital-io/digitalwrite/
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Challenge: OR_Chal
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Analog Signal Introduction

ÅWhat is an analog signal?
ïAn analog signal is a continuous, time varying 

signal.   It can be any of an infinite number of values 
within its amplitude range.

ïAnalog signals can be measured with digital 
electronics with the help of an Analog-to-Digital 
Converter (ADC).

ïActivity: Can you name a device that uses analog 
signals in your house?

ÅMore Info: 
ïhttps://en.wikipedia.org/wiki/Analog_signal
ïhttps://www.elprocus.com/differences-between-

analog-signal-and-digital-signal/
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Difference between Analog 

and Digital Signals

Image f rom https://36projectsblog.wordpress.com/9-raspberry -pi-analog-to-digital-
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ADC (Analog to Digital Converter) introduction

ÅADC Math
Å10 bits = 2 1̂0 = 1024 steps
ï Counting starts at 0, 0 ï1023

ÅWhen measuring 0 ï5V, divide 5 / 1023
ï Each step or value = 0.004887
ï ADC value of 100 = 0.4887V

ÅCommon ADC Types
Å8 bits = 2 8̂ = 256
Å10 bits = 2 1̂0 = 1024

Å12 bits = 2 1̂2 = 4096

ÅComparison of 2, 3 and 4 bit ADCs
ï Analog Signal
ï 2 Bit
ï 3 Bit
ï 4 Bit
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analogRead () Function

ÅExercise (use the Arduino's 10 bit ADC)
ïWhat is the ADC value for an Vinput of: (Vref = 5V)
Å0V

Å5V

Å1V
Formula = (1023 / 5V) * Input Voltage

= (204.6)*Input Voltage

ïWhat is the voltage for an ADC reading of:
Å0

Å1023

Å100

ÅFormula = 5V * (ADC # / 1023)

ÅMore information:
ïhttps://www.arduino.cc/reference/en/language/functions/analog-io/analogread/

1/14/2021 FlintScienceFair.org 24

https://www.arduino.cc/reference/en/language/functions/analog-io/analogread/


analogRead () Function

potValue = analogRead ( potPin );

ïReads the analog value from potPin analog input.

ÅThe analogRead function reads the value from a specified analog pin using 
its built in ADC.

ÅThe Arduino Uno and derivates have a 10bit ADC that returns a value 
between 0 to 1023. 

ÅSyntax:

analog Read(pin);
ïPin: Arduino pin number to read.

ïReturns an int between 0 and 1023.

ÅMore information:
ïhttps://www.arduino.cc/reference/en/language/functions/analog-io/analogread/
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analogRead () Function

potValue = analogRead ( potPin );

ïReads the analog value from potPin analog input.

ÅThe analogRead function reads the value from a specified analog pin using 
its built in ADC.

ÅThe Arduino Uno and derivates have a 10bit ADC that returns a value 
between 0 to 1023. 

ÅSyntax:

analog Read(pin);
ïPin: Arduino pin number to read.

ïReturns an int between 0 and 1023.

ÅMore information:
ïhttps://www.arduino.cc/reference/en/language/functions/analog-io/analogread/
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