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HAL 9000

Build a micro:bit powered HAL 9000 using LEGO.
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INTRODUCTION

We assembled the iconic sci-fi computer HAL 9000 using LEGO but wanted to add lights and sound.
Our Bit Board combined with the drag and drop programming of the micro:bit made it pretty
straightforward.

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

Crazy Circuits Jumbo Pushbutton Chip
(1)
Crazy Circuits LED Chip (1)

Maker Tape (1)

YX5300 MP3 Player Module (1)
Jumper Wires (4)
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https://www.amazon.com/dp/B001BKHHGS/
file:///Item/Computer
https://www.browndoggadgets.com/products/crazy-circuits-bit-board
https://microbit.org/buy/
https://www.browndoggadgets.com/collections/new-crazy-circuits-chips/products/2x4-pushbutton-chip
https://www.browndoggadgets.com/products/red-jumbo-diffused-led-chip
https://www.browndoggadgets.com/search?q=Maker+Tape+Nylon+Conductive+Tape&type=product
https://www.amazon.com/dp/B01JCI23JG/
https://www.browndoggadgets.com/products/female-to-female-ribbon-cables
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Step 1 — Assemble HAL 9000

e We found a great tutorial on creating a LEGO version of HAL 9000 by JK Brickworks, and used it
as the basis for our build. Check out 2017: A LEGO Odyssey. (The detailed build guide PDF is
excellent!)

o Like with all LEGO projects part of the fun/challenge is how you build it and make it your own. We
deviated from the original instructions just a bit to add in our own parts and functionality.

Step 2 — Add a Base
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e We added a large LEGO baseplate
to hold our HAL upright and to add
our Maker Tape circuit with an LED
and a button. We've also hidden our
micro:bit and audio player behind
HAL.

e We also added flat topped LEGO
pieces to our baseplate to give it a
smooth, clean surface. (Even though
we love LEGO bricks, sometimes
we want a different look.)
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https://jkbrickworks.com/2017-a-lego-odyssey/
https://bricksafe.com/files/JKBrickworks/instructions/1710hal9000.pdf
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Step 3 — Add a Button
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@ Our base let us easily add a button we can press to get HAL to respond with a line from the film.
(“I'm sorry, Dave. I'm afraid | can’t do that.”)

(i) Check out our guide LEGO to Jumbo Pushbutton for details on how we combine LEGO parts with
our Crazy Circuits jumbo pushbuttons.

e The Maker Tape that connects to the button should run all the way to the back of the baseplate
where the micro:bit will attach.
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https://learn.browndoggadgets.com/Guide/LEGO+to+Jumbo+Pushbutton/172
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Step 4 — Add an LED

e What would HAL be without that red “eye” staring at you? We added a red 10mm Crazy Circuits
LED for that ominous glow.

@ The LED connects to the micro:bit with Maker Tape running through to the back of HAL.

Remember that positive and negative orientation matters when connecting an LED. The nice part
here is that if you connect your LED incorrectly you can just take it out, rotate it to the correct
orientation and then put it back in place.
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Step 5 — Add the Bit Board

e The Crazy Circuits Bit Board is the magical connection between the micro:bit and the world of
LEGO.

e We're going to place our Bit Board onto the back of the baseplate, behind HAL, so we can run the
Maker Tape to Pins 5, 8, and Ground for the button and LED.

e We're also going to use the header pins on the Bit Board to connect our Audio Player, and then we
can power it all with a two AAA battery pack or a USB cable.
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Step 6 — Add the Audio Player

CRAZY g
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@ The "YX5300 UART Control Serial MP3 Music Player" is a common audio module that can be
found on Amazon and other web sites. It has four pins we'll need to connect to our micro:bit

e RXgoestoPin0
e TXgoestoPin1
@ VCC goes to any pin in the + (positive) row

e GND goes to any pin in the - (negative) row
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Step 7 — Add Speakers

@ The audio player has a 1/8" stereo jack suitable for headphones or computer speakers. Any
powered computer speakers with a 1/8" stereo plug should work fine.

@ We do recommend monolithic speakers, which work best if they are black in color and very tall in
size.
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Step 8 — Add the SD Card

ece SD Card

@ The SD card that is inserted into the audio player will hold the audio files. You'll need to use a
computer and an SD card reader to copy over the audio files.

e The file in folder 01 is played when the button is pressed. We also have a bonus sound in folder 02
that plays when the micro:bit starts up.

e The SD card will need to be formatted as a DOS FAT format for the audio player to recognize it.

& Note: macOS creates small invisible files that confuse the MP3 module so we created a work
around. Download this script we wrote (called DotClean) and copy it to your Applications folder.

e Highlight all the folders on the SD card (with the audio files in them) and drag them onto the
application icon. This will remove the invisible files.

A If you get stuck or have problems check out our guide on the MP3 Audio Player
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https://github.com/BrownDogGadgets/CrazyCircuits/tree/master/Projects/Sound%20FX%20Board
https://learn.browndoggadgets.com/Guide/MP3+Audio+Player/334
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Step 9 — Load the Code
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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 HAL 9000 program:
https://makecode.microbit.org/ 5Ce2i5CYq...

@ Once the code is loaded you can disconnect the USB cable and insert the micro:bit into the Bit
Board so it can function as a "brain" for HAL.
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http://makecode.microbit.org
https://makecode.microbit.org/_5Ce2i5CYgKr8
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Step 10 — Add Vinyl

Font: Grotesque Becker

e We added a little detail with our vinyl cutter. Using white vinyl we cut out "HAL 9000" small enough
to attach to the blue LEGO plates on the top of HAL.

e The font we used is Grotesque Becker, which is a font you can find from a variety of sources for
free and is a close match to the font used for the original HAL 9000 nameplate.

e If you don't have a vinyl cutter you could print a nameplate using a nice color printer.
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Step 11 — Test it Out

@ Once you've got the code loaded,
the Audio Player connected, the Bit

I'm Sorrys Dave.-. Board in place with the Maker Tape

I'm afraid I can't connected, and your micro:bit

B8 hEE = plugged in and powered... you can

test it out!

& Try asking HAL if he can open the
pod bay doors! Though if HAL says
there's a fault in the AE-35 unit,
don't believe him!
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