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First Build

e 2014, 2016
e Raspberry Pi 1
Model B

* Joystick and four
buttons







Basics

* Five wires connect to the joystick (up, down, left, right, ground)
* Two wires connect to each button (button, ground)

* Ground wires can be combined together

* Install operating system onto Raspberry Pi

* Install / configure software to convert joystick/button inputs into key
presses
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Second Build

* Summer
2019

e Raspberry Pi
3 Model B

* Joystick and
Six buttons

Raspberry Pi 3
7 - Model B
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Z Wireless LAN € Bluetooth







First Step

* Get everything
working using
keyboard before
trying to get joystick
/ button controls
working
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Components

 Cookie tin case

* Joystick
* https://www.adafruit.com/product/480

* Buttons
 https://www.adafruit.com/product/474

e Jumper Wires (40x12")

* 5V 1A USB port power supply and cable

* Heat shrink tubing AL
e Screw / nuts to hold joystick Cifalal-
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Equipment

e PNY USB Hub combo

* Copy operating system image
onto SD / Micro SD card




Software

* RetroPie / Raspian - Operating system and game software
* https://retropie.org.uk/download/

* Etcher - Copies and installs ("flashes") operating system image onto
Raspberry Pi

* Retrogame - converts button presses and joystick movements into
keystrokes

* raspi-config - enable Wi-Fi and set keyboard layout
* ifconfig - get IP address for SSH o
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GPIO Numbering
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Raspberry Pi GPIO BCM numbering
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Configuring Retrogame

* Run sudo bash retrogame.sh to
install and configure

e Executable

 /usr/local/bin/retrogame

 /etc/rc.local is updated to execute
retrogame on startup

* Configuration

 /boot/retrogame.cfg

* Map joystick directions and buttons
to GPIO numbers

ple configuration file for retrogane.
11y ninimal syntax,

typically two elements per line w/space
a key name (from key

Table.h: shortened from susr/include/l iny
a GPIO pin number: when grounded, will simulate correspond ing
es Broadcom pin numbers for GPIO.

f first element is GND, the corresponding pin (or pins, nultipld
% glven) is a LOW-level output: an extra ground pin for comecting
8 A ’W character indicates a comment to end-of-line.
% File can be edited “live,” no need to restart retrogame?
% Here’s a 6-button configuration:

8LEFT 10 # Joypad left

SRIGHT 22 % Joypad right

#UP 23 % Joypad up

#DOWN 2?7 # Joypad down

SLEFICTRL 4 # ’A’ button

SLEFTALT 25 # ’B’ button

#GND 6 30 # Spare ground point for ’Y’ button
#SPACE 16 # ’Select’ button
SENTER

26 # ’Start’ button
$ESC 16 26 ® Hold StarteSelect to exit ROM
8L 16 # Joypad left
#R 22 % Joypad right
au 23 % Joypad up
2?7 % Joypad down
32 # ’A’ button
25 8% B’ button
11 # ’X’ button
S #°Y button




Lessons Learned

* Only need to drill hole big enough for the shaft of the joystick (the
ball screws off)

* How to make hole for HDMI and power cables without sharp edges?

 Avoid letting wires/connectors touch tin, or it will short out

* People will abuse it like a real arcade stick

e Difference between pin numbers and GPIO numbers

* Heat shrink tubing is great

* Old Raspberry Pi uses SD cards, new Raspberry Pi uses Micro SD <10
i lal
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Lessons Learned

* Enable SSH to copy files to Raspberry Pl

 Soldering - use soldering iron to heat wires, then apply solder on top
* Need to mount Raspberry Pi onto case with (shorter) screws

» Default username/password - pi / raspberry (change it)

* First build runs Raspian with graphical interface (can run Scratch 1
games); Second build has no graphical windowing system

* Emulation
* No L /R buttons (for SNES) Hm
* Hold Start + Select to exit (s (4l



SSH / SFTP

‘@ pi@retropie: ~ _ - .

root@retropie:™s ifconfig
etho: f1ags=4099<UP,BROADCAST, MULTICAST> ntu 1500

ether b8:27:eb:e6:2d:ad txqueuelen
RX packets 0 bytes 0 (0.0 g) 1000 (Ethernet)

RX errors 0 dropped © ouverruns 0 frame (0]

TX packets 0 bytes 0 (0.0 B)
TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

lo: flags=73<UpP LOOPBACK, RUNNING
» » > ntu 655
ivet 127.0.0.1 netnask 255.0.0.0 -

ineté ::1 prefixlen 128 s i
copeid 0x10<ho
loop txqueuelen 1000 (Local Loopback) -
§§ packetsoa bytes 480 (480.0 B)
errors dropped © ouverruns 0 f
TX packets 8 bytes 480 (480.0 B) il
TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

Bromn ompein e St wland " rlags=4163<UP, BROAL ST, RUNNING, HULTICAST> mtu 1500

7 - B inet 192.168.1.15  pet
#- EECEo®Re « v Taes pran AN mask 255.255.255.¢ broadcast
Host: | 192.168.1.15 | Usevnamﬁ=| | Passwuvd=| | Port: I:l Quickconnect (|~ i“?t& feee i dfc;’ = 213 :bcss :aca prefix le" 61 S 192 : 168. 1 .255

T -
Status: Retrieving directory listing of '/home/pi/RetroPie™. @ ;i' - - -<0:b3:78:¢8 tquEUelen 1000 (Ethetc‘:gte;d 0xzo<l -
Status: Listing d
e s T Packets 562 bytes 89400 (87.3 KiB)
ot Ly aaeeton romerienoeamy T X errors © dropped © overruns 0 f
Status: Directory listing of "/home/pi/RetroPie/roms" successful v ™ packets 164 bgtes 19668 ¢ rame 0
Local sites | DA\ | Remote site: | /home/pi/RetroPie/roms ] ™ errors 0 dropped 0 S e 19 .g KiB)
= B Desktop ~ T2 ataris00.cfg ~ uns i :
B oot o carrier @ collisions 0
& This PC 2| .config X‘Oot(!!‘etrop ie:™ s
Fo-i C: (Windows) 2. .emulationstation -
Bam - ) Jocal
SRECYCLE.BIN 2, ssh
Downloads = RetroPie
iso -2 BIOS
Idsmith 2| retropiemenu
android L om- | roms
archive v 2| splashscreens v
Filename Filesize Filetype Last modified | Filename Filesize Filetype Last medified Permissions *
. neageo Filefolder  7/3/2019 83111, drvmcr-xr-x
SRECYCLE.BIN File folder 10/8/2019 12:39:32... nes File folder 6/13/2020 4:08:... drwxr-xr-x
Downloads File folder 11/18/2020 5:09:41.. ngp File folder T/3/2018 4:31:1... drwxr-xrex
iso File folder 9/27/2020 9:25:11 ... ngpe File folder 7/ : e drwxr-xr-x
Idsmith File folder 11/12/2020 8:13:16... pcengine File folder rwncr-3
msdownld.tmp File folder 4/25/2020 6:23:08 ... psxk File folder IrWKT-XT-X
Qculus File folder 11/18/2020 5:23:40... sega3x File folder IrWKT-XT-X
Program Files File folder 9/27/2020 859150 .. segacd File folder T
Program Files (x26) File folder 8/15/2020 5:12:28 .. 5g-1000 Filefolder  7/3/2019 4320.. drvmcr-xr-x
Recovery File folder 12/28/2019 3:56:47... cnec File falder T7r30/2018 41 druncrxrex e
Guctam Vnlime Infarm atinn Filafnldar 11/10/2020 5:23.20 G &S 2
11 directories 32 directories




References

* My posts from my first Raspberry Pi Arcade
* https://levidsmith.com/my-raspberry-pi-arcade/
* https://levidsmith.com/raspberry-pi-arcade-update/

e Retro Gaming with Raspberry Pi (Adafruit)
* https://learn.adafruit.com/retro-gaming-with-raspberry-pi/overview
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