PIR Sensor Guide ID: 321 - Release: 10 [minor] 2023-01-04

PIR Sensor

Use a Pyroelectric (or "Passive") InfraRed sensor with a micro:bit to detect the movement of
people or animals.

This document was generated on 2023-01-06 07:03:54 AM (MST).

© 2023 learn.browndoggadgets.com/ Page 1 of 12



PIR Sensor Guide ID: 321 - Release: 10 [minor] 2023-01-04

TOOLS: PARTS:

Computer (1) Crazy Circuits Bit Board (1)
Scissors (1) micro:bit (1)

Slotted Screwdriver (1) PIR Sensor (1)

3 AA Battery Holder (1)
Crazy Circuits Screw Terminal Chip (2)
Maker Tape (1)

Jumper Wires F/F (2)
Jumper Wires M/F (1)
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file:///Item/Computer
https://www.amazon.com/dp/B001BKHHGS/
file:///Item/Slotted_Screwdriver
https://www.browndoggadgets.com/products/crazy-circuits-bit-board
https://microbit.org/buy/
https://www.amazon.com/dp/B012ZZ4LPM/
https://www.browndoggadgets.com/products/aa-battery-holder-tripple
https://www.browndoggadgets.com/collections/crazy-circuits-chips/products/screw-terminal-chip
https://www.browndoggadgets.com/search?q=Maker+Tape+Nylon+Conductive+Tape&type=product
file:///Item/Jumper_Wires_F_F
file:///Item/Jumper_Wires_M_F
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Step 1 — What is a PIR Sensor?

o A Pyroelectric (or "Passive") InfraRed sensor works by detecting infrared radiation, which we
commonly refer to as heat. When a person (or animal) passes in front of a PIR sensor it can detect
the difference from the ambient heat in the space in front of it and “detects” that a living creature is
in view.

@ You've probably seen spotlights on a house or garage that turn on when a person or animal walks
in front of them. They use PIR sensors. They are often called “motion sensor lights” though they
will only detect motion from an object that radiates enough heat to cause a difference in heat from
the environment.

@ There are a few ways to adjust the output from the sensor, but you make those adjustments on the
sensor itself, not in the code.

This document was generated on 2023-01-06 07:03:54 AM (MST).

© 2023 learn.browndoggadgets.com/ Page 3 of 12



PIR Sensor Guide ID: 321 - Release: 10 [minor] 2023-01-04

Step 2 — Connect PIR Sensor

Sensor -> Connection

OUT -> Pin 13
GND -> - (negative)

@ The PIR sensor is very simple to connect, with just three wires, and puts out a LOW signal when
nothing is detected and a HIGH signal when something is detected.

A Note: You may need to remove the white plastic lens on the front of the sensor to check which pin
is which if it is not labeled on the back of the sensor.

e Using a F/F Jumper Wire connect OUT from the sensor to Pin 13 on the Bit Board.

e Using another F/F Jumper Wire connect the GND on the sensor to one of the - (negative) pins on
the Bit Board.

o Next use a F/M Jumper wire and connect the Female side to the VCC pin on the sensor. Don't
connect the other end to anything yet...
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Step 3 — Connect PIR Sensor Power

Sensor -> Connection

OUT -> Pin 13

GND -> - (negative)
VCC -> + (positive) to
external power

@ The PIR Sensor we used requires more than the 3 volts supplied by the micro:bit to work properly,
S0 we're going to power it externally.

& Check your sensor! If you have one that can be powered by 3 volts you can plug it directly into the
micro:bit for power. Most of the PIR Sensors we found need at least 4.5 volts.

e We've connected the VCC from the sensor to one side of a Crazy Circuits Screw Terminal Chip,
then connected our 3 AA Battery Pack positive wire to the other side. We've "shorted" the chip with
a piece of Maker Tape so the two wires can connect.

o Notice that the 3 AA Battery Pack positive power wire goes only to the PIR Sensor. It will power
the sensor, and nothing else in our circuit.

@ If you don't have any Crazy Circuits Screw Terminal Chips we'll show you an alternative
connection method in Step 6.

This document was generated on 2023-01-06 07:03:54 AM (MST).

© 2023 learn.browndoggadgets.com/ Page 5 of 12



PIR Sensor Guide ID: 321 - Release: 10 [minor] 2023-01-04

Step 4 — Connect Grounds

OUT -> Pin 13

GND -> - (negative)

VCC -> + (positive) to
external power

mmmmm

e We're going to connect the negative wire from our AA Battery Pack to another Crazy Circuits
Screw Terminal Chip and then connect that to GND on the Bit Board using Maker Tape.

e We've now got power flowing to our PIR Sensor! We're not done yet though... we still need to
power our Bit Board and micro:bit

& In almost all cases where you are using more than one power supply, the grounds should all be
connected together. Failure to do so can cause your circuit to function in peculiar ways, or not
work at all.
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Step 5 — Add Power

e We can provide power to the micro:bit and Bit Board by using a USB cable (which we'll need for
programming the micro:bit in the next step) or by using a 2 AAA Battery Pack.

e The USB cable provides 5 volt power from a computer or USB wall adapter or battery pack, and
the voltage regulator on the micro;bit drops the 5 volts down to 3 volts to provide power.

o A battery pack with two AAA batteries provides just over 3 volts when using two fresh alkaline
batteries. This also helps if you want your project to be a bit more portable.

e Hey, it doesn't work! We've got our power, but we still need to load the code.
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PIR Sensor

Step 6 — Alternative Connection Method

The Tape Method
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e We used two Crazy Circuits Screw

Terminal Chips to connect our 3 AA
Battery Pack to the sensor and to
the Bit Board, but there's more than
one way to connect a circuit!

For the positive wire we could try to
twist the wires together, though in
the case of Jumper Wires you may
need to wrap the other wire around
it. (Make sure you insulate them with
some non-conductive tape if you
use this method.)

You can also just tape the two
positive wires down with some
conductive Maker Tape. As long as
they overlap and/or the tape touches
both wires it should be a good
connection. Tape it down to
something non-conductive like a
LEGO baseplate.

For the negative wire of the battery
pack you can probably tape it
directly down to your LEGO
baseplate and then run the tape to
one of the GND holes on the Bit
Board. Check out the guide on using
Tape to Wire Connections to see

how it's done.
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Step 7 — Load the Code

on start forever
set pull pin P13 ¥ to down v if digital read pin P13+ | =+ (§J then
show leds

else

show leds

e Nothing Detected Something Detected

e Connect a USB cable to the micro:bit and then plug it into your computer.

o We'll be using makecode.microbit.org to program our board. It uses a simple drag and drop block
interface.

e We're going to load the following code for our PIR Sensor program:
https://makecode.microbit.org/ bvgEHPcRa...

@ The code is very simple. The PIR Sensor puts out a LOW signal when nothing is detected, and a
HIGH signal when something (a person, animal, or something producing heat) is detected.

e We're going to turn on a single LED on the front of the micro:bit when nothing is detected, and turn
them all on when something is detected.
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Step 8 — Position PIR Sensor

o If you've built this project on your desk and the PIR Sensor is pointing right at you it may trigger
immediately. You've been detected!

e You'll want the PIR Sensor pointing in a direction where there is some open area. It can sit on the
edge of your desk pointing towards the room your in, though it's best if no other people (or
animals) are in the room when you test it in Step 9.
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Step 9 — Test it Out!

e Time to testit out! If possible, leave the room, and then as you enter the room and walk into the
view of the sensor it should detect you and change from one LED lit to showing all of the LEDs lit.

o Iry standing completely still once you are detected. Does it reset to a single LED as though you
are not there? Now move! Did it see you?

@ Because the sensor looks for a difference in infrared radiation ("heat") you need to be moving to be
detected. If you've ever used a hand dryer that you wave your hand under, it's a combination of
motion and heat that is being detected.

e What if your cat or dog runs into the room? Does the PIR Sensor detect them?
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Step 10 — Take it Further

Time Delay Sensitivity

' ' <— Single
® ® J Trigger
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Trigger

|

@ There are a few adjustments you can make to the sensor. These are detailed in the attached PDF
file for this guide.

e We found that the best settings for the PIR sensor we used was to set the Time Delay and
Sensitivity potentiometers all the way down (counterclockwise) and to have the jumper set to
Single Trigger.

o Feel free to play around with the settings to see if you get different results.
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