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With With Tolson WintersTolson Winters and  and Ben BeckBen Beck  
and Introducing: and Introducing: RoboBuddyRoboBuddy!!

““Circuits + code”Circuits + code”



  



  

Part 1: CircuitsPart 1: Circuits



  

CircuitsCircuits
Gear:Gear:

● HEXLINKHEXLINK™™

– Microcontroller: WeMos D1 Mini on Microcontroller: WeMos D1 Mini on 
a Dual Basea Dual Base

– Protoboard (Breadboard)Protoboard (Breadboard)
– Jumper WiresJumper Wires

● RoboBuddyRoboBuddy™™

– 1 Ultrasonic Distance Sensor1 Ultrasonic Distance Sensor
– 3 Servomotors3 Servomotors

● USB CableUSB Cable

Concepts:Concepts:
● Electric Potential (Voltage)Electric Potential (Voltage)
● Electronic CircuitsElectronic Circuits
● Signal Pins (Digital/Analog)Signal Pins (Digital/Analog)
● Wiring Schematics/DiagramsWiring Schematics/Diagrams
● PrototypingPrototyping
● Short CircuitsShort Circuits



  

Protoboard (Breadboard)Protoboard (Breadboard)

A Protoboard is Integrated A Protoboard is Integrated 
into HEXLINKinto HEXLINK™™!!

● For Making Temporary For Making Temporary 
CircuitsCircuits

● ““Rails” Link Pins as ShownRails” Link Pins as Shown
● Pins May Bend or BreakPins May Bend or Break
● Mind Your Fingers!Mind Your Fingers!
● Avoid “Avoid “Short CircuitsShort Circuits””



  

Microcontrollers:Microcontrollers:
Tiny Computers withTiny Computers with  PinsPins

WeMos d1 miniWeMos d1 mini
Very CompactVery Compact

IoT (Internet of Things)IoT (Internet of Things)
Some SolderingSome Soldering

Arduino UnoArduino Uno
LargerLarger

More PinsMore Pins
No SolderingNo Soldering

Raspberry PiRaspberry Pi
Fully-Featured PCFully-Featured PC
Even More PinsEven More Pins
No SolderingNo Soldering



  

HEXLINKHEXLINK™™: Modular: Modular  PrototypingPrototyping

● WeMos D1 miniWeMos D1 mini and  and protoboardprotoboard  
mounted to 3d-printed hexagonal basemounted to 3d-printed hexagonal base

● Edge magnets connect to robotic Edge magnets connect to robotic 
component modules, mounting bases, component modules, mounting bases, 
activity kits, and more!activity kits, and more!

● Code in Code in PythonPython using  using uPyCraftuPyCraft IDE IDE

● Connect to WeMos and operate Connect to WeMos and operate 
robotics over local area network!robotics over local area network!

● No soldering required! (We do that)No soldering required! (We do that)



  

● All components are safe, All components are safe, 
and relatively inexpensiveand relatively inexpensive

● Core concepts are the Core concepts are the 
same for all platforms same for all platforms 
(RaspPi, Arduino, WeMos)(RaspPi, Arduino, WeMos)

● Pins operate a surprising Pins operate a surprising 
variety of components in variety of components in 
the same manner!the same manner!



  

Wiring Diagram:Wiring Diagram: RoboBuddy RoboBuddy™™ + HEXLINK + HEXLINK™™



  

Pulse-Width Modulation (PWM)Pulse-Width Modulation (PWM)

● The Signal is The Signal is binary binary (off or on)(off or on)

● WavelengthWavelength ( (λλ) and ) and frequencyfrequency  
((ff) are unchanged) are unchanged

● The The pulse widthpulse width (time spent on)  (time spent on) 
has changed!has changed!

● Known as Known as duty cyclesduty cycles

● Used to control servomotor Used to control servomotor 
positions, LED brightness, and positions, LED brightness, and 
more!more!



  



  

Part 2: CodePart 2: Code



  

CodeCode

Gear:Gear:
● Windows PC with USBWindows PC with USB
● PythonPython
● uPyCraft IDE (Integrated uPyCraft IDE (Integrated 

Development Environment)Development Environment)
● RoboBuddyRoboBuddy™™ + HEXLINK + HEXLINK™™

Concepts:Concepts:
● Loops (Loops (ForFor, , WhileWhile))
● Conditions (Conditions (IfIf, , ElifElif, , ElseElse))
● Read and WriteRead and Write
● Functions(inputs)Functions(inputs)
● Sleep(Sleep(time (s)time (s)))
● ““PluginsPlugins,” “,” “PackagesPackages,,” ” 

and “and “LibrariesLibraries””



  

● Python can be used for nearly Python can be used for nearly 
any projectany project

● Same concepts apply to all Same concepts apply to all 
languages; languages; syntaxsyntax varies varies

● Steep learning curve; flattens Steep learning curve; flattens 
quickly!quickly!

● Run Run small experimentssmall experiments
● Work from examples and follow Work from examples and follow 

tutorialstutorials



  

Tips & TricksTips & Tricks

● Start simple:Start simple: operate a distance  operate a distance 
sensor, or a servomotor to startsensor, or a servomotor to start

● Work out what Work out what error messageserror messages  
are telling you, if possibleare telling you, if possible

● Use “Use “Print(Print(valuevalue))” Function ” Function 
StrategicallyStrategically

● Use Use #comments#comments  to isolate or skip to isolate or skip 
sections of codesections of code

● Read, understand and edit  Read, understand and edit  
working codeworking code



  

Servomotor Value ConversionServomotor Value Conversion

● We want to work in We want to work in 
degrees (degrees (0° to 180°0° to 180°))

● The servomotor The servomotor 
accepts values from accepts values from 
26 to 12226 to 122

● formula of the form:formula of the form:  
y=mx+by=mx+b  is used to   is used to 
convert degrees to convert degrees to 
PWMPWM values values



  

Thank you for joining us today!Thank you for joining us today!
We hope to see you again soon!We hope to see you again soon!

Completed!Completed!
HEXLABHEXLAB™™ 1 1



  

Part 3: Extra slidesPart 3: Extra slides



  

Skillpoints: 3D PrintingSkillpoints: 3D Printing
Make (M)any ThingsMake (M)any Things

● Free downloadable 3D models Free downloadable 3D models 
(e.g. (e.g. ThingiverseThingiverse))

● Filament Spools: Various, Colours Filament Spools: Various, Colours 
and Materialsand Materials

thingiverse.com (search: WeMos d1)thingiverse.com (search: WeMos d1)



  

Skillpoints: SolderingSkillpoints: Soldering
Practice Makes PerfectPractice Makes Perfect

$10 - $100 for a reliable soldering iron to 
start (local or online)

Fundamentals can be learned with a few 
hours 

Sharp eyes, steady hands and patience are 
advantages

Safety and Quality of Life Factors:
● Ventilation, Good Lighting,

Magnifying Lens, “Helping Hands”
Soldering Mat, Temp control, Power switch,
Stable Surface, Comfortable Chair



  

How We Got StartedHow We Got Started
Tolson s First Robots’Tolson s First Robots’



  

How We Got StartedHow We Got Started
Ben s First robots’Ben s First robots’
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