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Introduction

Introduction

The Raspberry Pi Build HAT is an add-on board that connects to the 40-pin GPIO header of your Raspberry Pi, which was
designed in collaboration with LEGO™ Education to make it easy to control LEGO™ Technic® motors and sensors with
Raspberry Pi computers.

It provides four connectors for LEGO™ Technic® motors and sensors from the SPIKE? Portfolio. The available sensors
include a distance sensor, a colour sensor, and a versatile force sensor. The angular motors come in a range of sizes and
include integrated encoders that can be queried to find their position.

The Build HAT fits all Raspberry Pi computers with a 40-pin GPIO header, including!N!with the addition of a ribbon cable or
other extension device!N!Raspberry Pi 400. Connected LEGO" Technic® devices can easily be controlled in Python,
alongside standard Raspberry Pi accessories such as a camera module.

The Raspberry Pi Build HAT power supply, available separately, is designed to power both the Build HAT and Raspberry Pi
computer along with all connected LEGO™ Technic? devices.

The LEGO" Education SPIKE? Prime Set 45678 and SPIKE? Prime Expansion Set 45681, available separately from
LEGO" Education resellers, include a collection of useful elements supported by the Build HAT.

' NOTE

The HAT works with all 40-pin GPIO Raspberry Pi boards, including Raspberry Pi 4 and Raspberry Pi Zero. With the
addition of a ribbon cable or other extension device, it can also be used with Raspberry Pi 400.

¥ Controls up to 4 LEGO" Technic? motors and sensors included in the SPIKE? Portfolio
¥Easy—to—use Python library to control your LEGO™ Technic? devices

¥Fits onto any Raspberry Pi computer with a 40-pin GPIO header

¥Onboard RP2040 microcontroller manages low-level control of LEGO™ Technic? devices

¥Externa| 8V PSU available separately to power both Build HAT and Raspberry Pi
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Preparing your Raspberry Pi

Raspberry Pi recommend the use ofRaspberry Pi Imagerto install an operating system on your SD card. You will need
another computer with an SD card reader to install the image.

Using Raspberry Pi Imager

Raspberry Pi have developed a graphical SD card writing tool that works on Mac OS, Ubuntu 18.04, and Windows called
Raspberry Pi Imager this is the easiest option for most users since it will download the image automatically and install it
to the SD card.

Download the latest version of Raspberry Pi Imagerand install it. If you want to use Raspberry Pi Imager from a second
Raspberry Pi, you can install it from a terminal usingsudo apt install rpi-imager . Then:

¥C0nnect an SD card reader with the SD card inside.

¥Open Raspberry Pi Imager and choose the required OS from the list presented.

¥ Choose the SD card you wish to write your image to.

¥Review your selections and click on theWrite button to begin writing data to the SD Card.

' NOTE

If using Raspberry Pi Imager on Windows 10 with controlled folder access enabled, you will need to explicitly allov
Raspberry Pi Imager permission to write the SD card. If this is not done, the imaging process will fail with a "failed t¢
write" error.

You can now insert the SD card into the Raspberry Pi and power it up. For Raspberry Pi OS, if you need to manually log in,
the default user name ispi, with password raspberry , and the default keyboard layout is set toUnited Kingdom (UK)

You should change the default password straight away to ensure your Raspberry Pi is secure.

Configuring the Serial Port

Once the Raspberry Pi has booted, open the Raspberry Pi Configuration tool by clicking on the Raspberry Menu button
and then selecting OPreferencesO and then ORaspberry Pi ConfigurationO.

Click on the OinterfacesO tab and adjust the Serial settings as shown below:
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Figure 1. Configuring

spberry Pi Configuration

the serial connection

:Ut':’e:::p o System Display _Int_ewfac:—_:fs Performance | Localisation
Camera: * Enabled Disabled
SSH: * Fnabled Disabled
VNC: s Enabled Disabled
SPI: Enabled s Disabled
12C. Enabled *' Disabled
Serial Port: Enabled Disabled
Serial Console: Enabled Disabled
1-Wire: Enabled » Disabled
Remote GPIO: Enabled *} Disabled
Cancel OK

Using a Headless Raspberry Pi

If you are running your Raspberry Pheadless and using raspi-config , select Qinterface options from the first menuO.

Figure 2. Configuring
the serial connection
to the Raspberry Pi
Build HAT using
raspi-config .

Then OP6 Serial PortO.

Configuring the Serial Port
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Figure 3. Configuring
the serial connection
to the Raspberry Pi
Build HAT using
raspi-config .

Figure 4. Configuring
the serial connection
to the Raspberry Pi
Build HAT using
raspi-config .

Figure 5. Configuring
the serial connection
to the Raspberry Pi
Build HAT using
raspi-config .

Enable/disable
Enable/disable
Enable/disable
Enable/disable
Enable/disable

[ E
Enable/disable
Remote GPIO Enable/disable

<Select>

Raspberry Pi Software Configuration Tool (raspi-config)

connection to the Raspberry Pi Camera
remote command line access using SSH
graphical remote access using RealVNC
automatic loading of SPI kernel module
automatic loading of I2C kernel module
2 T e

one-wire interface
remote access to GPIO pins

<Back=>

Disable the serial console:

Would you like a login
serial?

shell to be accessible over

And enable the serial port hardware.

Would you like the serial port hardware to be enabled?

The final settings should look like this.

Configuring the Serial Port
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Figure 6. Configuring
the serial connection

to the Raspberry Pi

Build HAT using The serial login shell is disabled

raspi-config . The serial interface is enabled

You will need to reboot at this point if you have made any changes.

Configuring the Serial Port
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Preparing the Build HAT

Attach 9mm spacers to the bottom of the board. Seat the Raspberry Pi Build HAT onto your Raspberry Pi. Make sure you
put it on the right way up. Unlike other HATSs, all the components are on the bottom, leaving room for a breadboard or

LEGO elements on top.
Figure 7. Fitting the

Build HAT to your
Raspberry Pi

Access the GPIO Pins

If you want to access the GPIO pins of the Raspberry Pi, you can add an optional tall header and use 15 mm spacers, see

Figure 8.

Figure 8. The
Raspberry Pi Build
HAT connected using
the optional tall
header and 15mm
spacers.

The following pins are used by the Build HAT itself and you should not connect anything to them.

GPIO Use Status
GPI0O0/1 ID prom
GPIO4 Reset

Access the GPIO Pins



