Make your own traffic lights

Selby CoderDojo



What you will make!

You will use Raspberry Pi Pico to create a traffic light
You will need:

Raspberry Pi Pico

Breadboard

3 x Two prong LEDs

1 x Button (Optional)

Male to Female and Male to Male Jumper Cables
3 Resistors

1 x Buzzer (Optional)



What your project will look like

The image below shows the “end” product (minus the buzzer)

Yours may not look exactly like mine and that is completely
fine!




Getting started

To set up your environment you need to have Thonny installed
on your computer and have it set up to work with Raspberry Pi
Pico and MicroPython

(If you get stuck ask a volunteer or check the Pico Pathway!)

Th



https://projects.raspberrypi.org/en/pathways/pico-intro

The breadhoard

The breadboard can be a tough piece of kit to master however
it is a lot easier than you think
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We can use the breadboard to set up our hardware
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We can use the breadboard to set up our hardware

The resistors are a little trickier and need one leg on the same
row as the LED and one leg on its own row

It doesn’t matter which way your resistor faces
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Making a circut
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Connecting to Pico

On the underside of your Pico you will
see that each PIN is labelled with what it [ ElelRE
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A lot of the PINs are labelled GP which e AT, o0
means General purpose (Can be used Ttz

for input and output)

Some PINs are labelled GND this means
ground and can be used to complete a
circuit



https://datasheets.raspberrypi.com/pico/Pico-R3-A4-Pinout.pdf
https://datasheets.raspberrypi.com/pico/Pico-R3-A4-Pinout.pdf

Connecting to Pico

Use a female to male jumper cable
to connect a ground PIN to the
negative rail on the right of your
breadboard




Connecting to Pico




Coding Time!

In Thonny start a new file and add the following import
statements

import machine

import time

This gets the relevant libraries that we need to interact with our
hardware



Let there be light!

We now have to tell the Pico where the LEDs are and how to
turn them on.

This is how | set up the red LED

red led = machine.Pin (20, machine.Pin.OUT)

This tells the pico that my red LED is on pin 20 and we are
using it as an output



Turning the light o

To turn on the red light for 5 seconds the following code would
be used

red led.value(l) # Turns on LED
time.sleep(5) # Wait 5 seconds

red led.value(0) # Turns LED off

Try making the traffic light sequence.



Adding a button
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Adding a hutton

Use a male to female jumper cable
to connect the diagonal opposite
prong on the button to a GP Pin on
your Pico

Use another male to female jumper
cable to connect the positive power
rail on the right hand side of the
breadboard to the Pin labelled 3v3
on the Pico




Coding the Button

The following code sets up the button

button = machine.Pin (17, machine.Pin.IN, machine.Pin.PULL DOWN)

This tells the Pico:

The button is on Pin 17
The button is an input

e Pull the value down to 0 (This is because we are
connected to the power pin)



Testing the hutton

Lets try turning the red LED on with the button use the
following code:

while True:
1f button.value() == 1:
red led.value (1)
time.sleep (5)
red led.value (0)

time.sleep(2)



Challenge!

Try coding your Pico so that the LEDs will follow the traffic light
sequence and stay on green.

When the button is pressed the lights follow the correct
sequence to red and then waiting for 10 seconds

After waiting it follows the sequence back to green.

SUPER CHALLENGE: Try adding a buzzer so that it beeps
when the light is on red and stops after the light changes
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