
 

Added to your kit today: 

• One 9V battery holder (and 9V battery) 

• One 1W speaker 

• One Arduino Nano 

About the Arduino Nano 

Here’s a detailed picture of your new “microcontroller”, an Arduino Nano. 

 
It is designed to be plugged into a breadboard and then connected to other parts of your circuit based 

on the labeled pins. For your robot, here are the pins that we’ll be using: 

Pin # Special features Comments for our model 

D2 Interrupt Reads input from red button 

D3 PWM, Interrupt EnableB pin for motor driver 

D4  PhaseB pin for motor driver 

D5 PWM EnableA pin for motor driver 

D6 PWM PhaseA pin for motor driver 

D7  Controls the Green LED 

D8  Sends signal to speaker (or speech chip) 

D9 PWM Controls head turret 

D10 PWM (not used) 

D11 PWM (not used) 

D12  Echo pin for Sonar 

D13  Trigger pin for Sonar 
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The above are input/output pins that are used to control or read digital signals. In addition to these, 

there are some “special” pins that we’ll be using: 

Pin # Name Comments for our model 

GND Ground This is the “-“ or ground pin for the entire circuit 

GND Ground Each side of the Nano has a GND pin; we should use both to help ensure 

that the signal doesn’t get “thinned out” from traveling to far 

VIN Voltage in This pin takes a 7 to 12 volt power source and converts it to the 5 volt (5V) 

value used in the rest of the “logic” portion of our circuit; we will connect 

this to our 9V battery to power the logic portion of the circuit 

5V 5 volts out This is the output of the 7-12V�5V regulator mentioned above and is used 

to provide a “+” or “logic high” 5 volt signal to other parts of the circuit; this 

pin can only supply a limited amount of current, however, so is not the right 

source for powering motors and other components that use a lot of current 

 

We’ll be building a circuit in a minute, but first you should look at the “code” or instructions that have 

been pre-loaded on your microcontroller. Here are the full set of instructions. Read through and try to 

understand what it’s trying to do: 

/* First Arduino code for One Robot Per Child 

** Tests Green LED and speaker 

** Has the pins described here: */ 

 

//** Pin 8=Simple 8 ohm speaker 

#define speakerPin 8 

 

//** Pin 7=Green LED (w/ 220 ohm current limiting, closing circuit to ground) 

#define greenLED 7 

 

#include "pitches.h" //to define frequency (hz) of musical notes (this is another 

file) 

 

// Global variables 

int delayTime =1000; //standard delay in milliseconds (1 second) 

 

 

void setup() //This starts all Arduino programs--it executes once, when turned on 

{ 

  //Speaker setup 

  pinMode(speakerPin, OUTPUT); 

  

  //Green LED setup 

  pinMode(greenLED, OUTPUT); 

   

  //Create tones to indicate readiness 

  playReadyTone(); //This is a function defined below 

} 

 

 

void loop() // This is the main body of an Arduino program--it repeats endlessly 

{ 

  digitalWrite(greenLED, HIGH); // Turns on LED 

  musicTest(); //This is a function defined below 

  digitalWrite(greenLED, LOW); // Turns off LED 



  delay(delayTime); //This function tells the microcontroller to wait for "delayTime" 

milliseconds 

  digitalWrite(greenLED, HIGH); // Turns on LED 

  delay(delayTime*2); 

  digitalWrite(greenLED, LOW); // Turns off LED 

  delay(delayTime); 

} 

 

/*********************************************************************************** 

 * Functions for making sounds 

 ***********************************************************************************/ 

void playReadyTone() { //simple function that plays two tones 

  playFrequency(NOTE_C3,100); 

  playFrequency(NOTE_C4,100); 

} 

 

void musicTest() //8 note tune is "Shave & a Haircut" 

{ 

  int melody[] = { 

  NOTE_C4, NOTE_G3,NOTE_G3, NOTE_A3, NOTE_G3,0, NOTE_B3, NOTE_C4}; 

  int noteDurations[] = { 

  4, 8, 8, 4,4,4,4,4 }; 

 

  for (int thisNote = 0; thisNote < 8; thisNote++) { 

    // to calculate the note duration, take one second  

    // divided by the note type. 

    //e.g. quarter note = 1000 / 4, eighth note = 1000/8, etc. 

    int noteDuration = 1000/noteDurations[thisNote]; 

    if(melody[thisNote]==0) { 

      delay(noteDuration); 

    } else { 

      playFrequency(melody[thisNote],noteDuration); 

    } 

    // to distinguish the notes, set a minimum time between them. 

    // the note's duration + 30% seems to work well: 

    int pauseBetweenNotes = noteDuration * 1.30; 

    delay(pauseBetweenNotes); 

  }   

} 

 

 

/* Music playing function */ 

void playFrequency(int frequency, int duration) { 

  // frequency is one cycle of tone (maps to pitches in pitches.h) 

  // duration is how long the pulsing should last in milliseconds 

  int period =   1000000L / frequency; 

  int pulse = period / 2; 

  for (long i = 0; i < duration * 1000L; i += period ) 

  { 

    digitalWrite(speakerPin, HIGH); 

    delayMicroseconds(pulse); 

    digitalWrite(speakerPin, LOW); 

    delayMicroseconds(pulse); 

  } 

}   

 

What do you think this will do? 

 



____________________________________________________________________________ 

What part of the above code confused you? 

 

____________________________________________________________________________ 

We’re now going to build a circuit that will run the code above. 

1. Start by plugging your Arduino Nano into your breadboard in exactly the position shown here 

(with pins in columns “c” and “g” starting with row 30 at the bottom): 

 

2. Next, connect the GND pin to the “-“ rail on the right with a wire. 

3. Plug the red speaker pin into “1c” and the brown speaker pin into “-“ rail on the right. 

4. Run a wire from “D8” (a26) to “1a” to connect to the red speaker pin. 

5. Run a 220Ω resistor from “-“ rail to “3j”. 

6. Run an LED from “3e” to “3g” (with the positive side into “3e”.) 

7. Run a wire from “D7” (a25) to “3a” to connect to the LED. 

8. Pull the white socket out of the red line for your 6V battery holder and push it into the red line 

for your 9V battery holder. Insert the 9V battery into the holder. 

9. Plug the black line from the battery holder into the “-“ rail on the right. 

10. Plug the red line from the battery holder in to the “VIN” (h16) pin. 

What happens? 

 

 

_______________________________________________________________________________ 


