Software

Overview

Welcome to the Software Onboarding for the 2025-2026 school year!

Goals

e Learning

o How do we write software in SCR?

o How does a microcontroller control hardware?
e practical

o Writing Arduino/ C++ code

o Managing software dependencies

o Reading software documentation

Downloads

Arduino:

Go here and download the version of the arduino IDE for your operating system (Windows, OSX,
linux).


https://www.arduino.cc/en/software/

Pico board support:

@ sketch_aug21 | Arduine IDEZ

00 Arduino IDE 2.3.6
Release notes
The new major release of the Arduino IDE is faster and even more
powerful! In addition to a more modern editor and a more responsive

interface it features autocompletion, code navigation, and even a live

debugger. For more details, check the Arduino IDE 2.0 documentation.

windows Win 10 or newer (64-bit) - DOWNLOAD

Nightly Builds
Download a preview of the incoming release with the most updated ~
features and bugfixes.

The Arduino IDE 2.0 is open source and its source code is hosted on GitHub.

We'll be using the Raspberry Pi Pico 2 for onboarding. To develop on the pico, you need to add an
additional board manager URL to the Arduino IDE.

Go here and scroll to the installation section. Follow the short directions there.


https://wiki.soonerrobotics.org/uploads/images/gallery/2025-08/image-1755190920456.png
https://github.com/earlephilhower/arduino-pico

Installation

Open up the Arduino IDE and go to File-=Preferences.
In the dialog that pops up, enter the following URL in the "Additional Boards Manager URLs" field:

https://github.com/earlephilhower/arduino-pico/releases/download/global/package_rp2040_index.json

Preferences

Settings | Network

Sketchbook location:

fhamelearle/Arduino Browse
Editer lanauaae: System Default ¥ | [reauires restart of Arduins)
Editor font size: 12

Interface scale: & Automatic % [reauires restart of Arduino!

Theme: Default theme ¥ (reauires restart of Arduino)

Show verbose outout durina: & compilation & upload

Compiler warninas: All -

I Display line numbers ¥ Enable Code Folding

& Verify code after upload Use external editor

& Check for updates on startup & Save when verifying or uploading

| Use accessibility features

Additional Boards Manaaer LIRLs:

More preferences can be edited directly in the file
fhome/earlel.arduino15/oreferences.txt

(edit onlv when Arduine is net runnina

0K | | Cancel

Hit OK to close the dialog.
Go to Tools-»Boards-=Board Manager in the IDE

Type "pico” in the search box and select "Add"™

Twoe | Al |l luir_ul ]

Raspberry PiPico/RP 2040 =)
by Earle F. Philhower, 111 varsion 0.9.0 INSTALLED

Boards included in this package:

Raspberry Pi Pico,

Mare Info

Remaove

In the boards manager tab, search for these two libraries and install them


https://wiki.soonerrobotics.org/uploads/images/gallery/2025-08/image-1755191035848.png
https://wiki.soonerrobotics.org/uploads/images/gallery/2025-08/image-1755191065835.png

BOARDS MANAGER
'D Type:  All v

Arduino Mbed OS RP2040 Boards by Arduino
4.4.1 installed

Boards included in this package: Raspberry Pi Pico
More info

441 ~ REMOVE

Raspberry Pi Pico/RP2040/RP2350 by Earle F.

Philhower, Il
4.7.1 installed

Boards included in this package: Adafruit Feather RP2040,

Amken Revelop, nullbits Bit-C PRO, Waveshare RP2350 LCD
0.96, Generic RP2040, Raspberry Pi Pico W, Melopero Cook...
More info

471 REMOVE

Compilation

Select the Pico 2:

Use the Arduino IDE to select the Pico 2 as the compilation target.


https://wiki.soonerrobotics.org/uploads/images/gallery/2025-08/image-1755192255242.png

File Edit Sketch Tools Help

BOARDS I Archive Sketch sketch_augi4a.inc
pico| - Manage Libraries.. Ctrl+5hift+ 1 void setup() {
" Serial Monitar Ctrl+Shift+ M 2 // put your setup code here, to run once:
D Type: 3
Serial Plotter a }
Arduin 5
4410t Firmware Updater 6 void loop() {
| ) 7 // put your main code here, to run repeatedly:
Boards i Upload SSL Root Certificates e 3
More inf
441 Board: "Raspberry Pi Pico 2" > Boards Manager... Ctrl+Shift+B
Port: "COM5" >
Arduino AVR Boards >
Reload Board Data
Arduino Mbed O5 RP2040 Boards >
Raspbe  Get Board Info
Philhowt # Raspberry Pi Pico/RP2040/RP2350 >
471Nt cpy Architecture: "ARM” >
Boards il
Amken F Debug Level: "None" >
2D (_‘:'e' Debug Port: "Disabled” >
More inf
C++ Exceptions: "Disabled” >
471
Flash Size: "4MB (no F5)" »
CPU Speed: “150 MHz" >
[DEPRE |P/Bluetooth Stack: "IPv4 Only” >
packag Optimize: "Small {-Os) (standard)" >
Boards il . .
. - >
P Profiling: "Disabled
Arduino  RTTL: "Disabled" >
More inf
Stack Protector: "Disabled” >
330
Upload Method: "Default (UF2)" >

Connect the Pico 2 to your computer using a micro-usb cable. You should see this drop down turn
bold.

© © 6 EEENIZINES

: SKETCHBOOK

Verifying Source Code:

Copy this skeleton code into an arduino sketch file.


https://wiki.soonerrobotics.org/uploads/images/gallery/2025-08/image-1755192324815.png
https://wiki.soonerrobotics.org/uploads/images/gallery/2025-08/image-1755192471761.png

#include <Servo.h>

#define LED1_PIN 13
#define LED2_PIN 14
#define LED3_PIN 15

#define IR1_PIN O
#define IR2_PIN 1
#define IR3_PIN 2
#define IR4_PIN 3
#define IR5_PIN 4

#define MOTOR2_IN3 18
#define MOTOR2_IN4 19

#define MOTOR1_IN1 20
#define MOTOR1_IN2 21

#define SERVO_PIN 22

Servo payloadServo;

void driveForward(uint8_t speed) {
// right motor
analogWrite(MOTOR1_IN1, speed);

// left motor
analogWrite(MOTOR2_IN3, speed);
}

void dumpPayload(Servo& servo) {
servo.write(0);

}

void raisePayload(Servo& servo) {
servo.write(180);

}

bool is_detecting_obstacle(int pin)

{



int sensorStatus = digitalRead(pin);
return sensorStatus == LOW;

}

void setup() {
// IR Pin Setup
pinMode(IR1_PIN, INPUT);
pinMode(IR2_PIN, INPUT);
pinMode(IR3_PIN, INPUT);
pinMode(IR4_PIN, INPUT);
pinMode(IR5_PIN, INPUT);

/I LED Setup

pinMode(LED1_PIN, OUTPUT);
pinMode(LED2_PIN, OUTPUT);
pinMode(LED3_PIN, OUTPUT);
pinMode(LED_BUILTIN, OUTPUT);

// Motor setup
pinMode(MOTOR1_IN1, OUTPUT);
pinMode(MOTOR1_IN2, OUTPUT);

pinMode(MOTOR2_IN3, OUTPUT);
pinMode(MOTOR2_IN4, OUTPUT);

/] Servo setup

payloadServo.attach(SERVO_PIN, 600, 2400);

void loop() {
/I put your main code here, to run repeatedly:
driveForward(200);
delay(500);
dumpPayload(payloadServo);
delay(500);
raisePayload(payloadServo);

delay(500);



This file contains #define s for the Pico 2's inputs and outputs as well as a function to drive both
motors forward.

Edit the setup() function and add the line
digitalWrite(LED1_PIN, HIGH);

Click the check mark at the top left of the IDE to check for compilation errors. If your program
compiles correctly you should see this output.

HH
m

Output

Sketch uses 56324 bytes (1%) of program storage space. Maximum is 4186112 bytes.
Global variables use 9900 bytes (1%) of dynamic memory, leaving 514388 bytes for local variables. Maximum is 524288 bytes.

Flashing Pico 2:

Click the arrow at the top left of the IDE to flash the Pico 2. If flashing doesn't work, you may need
to unplug the Pico 2 and hold the BOOTSEL button while reconnecting the micro-usb cable.

If your flash is successful, you should see this output, and LED1 should be turned on.

Output

Sketch uses 56324 bytes (1%) of program storage space. Maximum is 4186112 bytes.

Global variables use 9900 bytes (1%) of dynamic memory, leaving 514388 bytes for local variables. Maximum is 524288 bytes.
Resetting coMo

Converting to uf2, output size: 148992, start address: ex20ee

Scanning for RP204@ devices

Flashing D: (RP2350)
Wrote 148992 bytes to D:/NEW.UF2



https://wiki.soonerrobotics.org/uploads/images/gallery/2025-08/image-1755192857560.png
https://wiki.soonerrobotics.org/uploads/images/gallery/2025-08/image-1755193492543.png
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Useful Documentation

Motor Driver:

You shouldn't need more than this truth table, but if you'd like to read the full documentation you

can do that here.


https://wiki.soonerrobotics.org/uploads/images/gallery/2025-09/image-1757969799900.png
https://www.ti.com/lit/ds/symlink/drv8421.pdf?ts=1755179802802

7.3.2 Truth Tables

DRV8421A: 4-wire input version shows the logic for the inputs IN1, IN2, IN3, and IN4. DRV8421B: 2-wire input
version shows the logic for the inputs IN1 and IN2.

Table 7-1. DRVB421A: 4-wire input version

Inputs Outputs i
Function
IN1 IN2 IN3 IN4 OuUT1 | OUT2 | OUT3 | OUT4
0 0 0 0 Off Off Off Off Standby (Hi-Z)

Standby

0 0 Off Off (Hi-2)
1 0 - 1 0 - Channel 1 Forward
0 1 1 Reverse

1 1 0 Brake
Standby

0 0 Off Off (Hi-2)
. 0 - 0 Channel 2 Forward
0 1 0 1 Reverse

1 0 Brake

Arduino:

Arduino API, Servos, Search
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