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Header (*.h) files

One way to clean up /
header files to include

Note: This is not the same as

The header file i

folder.

Once the header i



Header (*.h) files

New Tab

Mew Tab Ctrl+Shift+M
Rename

Delete

Previous Tab Ctrl+Alt+Left
Mext Tab Ctrl+Alt+Right

Lab_5.1_Problem_4_Solution



: ‘meader (*.h) files

l Stemtera_1O.h

Cancel

Arduino/Genuine Uno on COME



Header (*.h) files

fi ***  Trainer IL/0
const int switchl =

const int switch2 = // *** Trainer I/0 Pins EE
const int LED1 = 2; const int switchUp = 7;

const Int LED2 = 3; const int switchDown = &;
const int LED3 = 4;
const int LED4 = 5;

const int LEDI1 , // Bssign names for pin #'s
const int LED2
int ledIndex = 2; nst int LED3

const int LED4

int ledIndex =

!!F ttttttttttttttttttttl

(switchUp, INPUT_PULLUP};

(switchDown, INPUT PULLUP};

(LED1, QUTPUT); J/ EEEERE R A I A KA kK
OUTPUT) ;
OUTPUT);

{ start of f with



Header (“.h) files

Finally, c
main sketc

" Lab_53.1_Problem_4 Solution | Arduing 1.8.8

File Edit Sketch Tools Help

Lab_&1_Froblem_4_Solution &

// Example LED Cycle up-down:

finclude "Stemtera_IO.h"

wold EEt'JF' l: :I

r



Header (*.h) files

sure the progre

_Problem_4_5olution | Arduine 1.8.28
Ait Sketch Tools Help

Lab_&51 Problem_4_ Solution

{f Example LED Cycle up-down:



Header (“.h) files

Stemtera_|lOh

// *** Trainer I/0 Pins **%*
// Example - you can name these whatever you want!!
J/ Switches:

const int Buttonl 67
const int Button2 7
const int Button3 87
const int Buttonk = 9;
const int Slidel = 10;
const int Slide2 11;

// LEDS:

const int LEDI1 2; // Assign names for pin #'s
const int LED2
const int LED3
const int LED4

const int BUZZER A3;
const int SPEAKER = 12;

ff TXXXTXXXT A XX XXX




Jigital’outputs - more than
"

“If you can turn on an LEL
electronic device.” *

However, you are limited by the cL
the Arduino.

Typical digital out"

To control devices t
transistors or rela



Jransistor interfacing

Transistors c:
current levels fc

Collector
Collector

Collector Current (Ic)

I Base Current (Ib)

Emitter

Emitter



OW O We wire a transistor to
control a buzzer?

Arduino 10 pin
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OW do Wwe wire a transistor to
control a motor?

— 9 ar 12 V



the wiring.




Using Relays
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Using Relays

Coil diode +12 ¥DC

(X) 240 Ac Bulb

ov=0ff




Relay ratings

Make sure

Coil voltage = 5V

Contact voltage:
125V @ 15 Amps!



W do'we wire a transistor to
ontrol an LED string?

* By replacing the motor with a string
higher voltage (12V) LED strings.

« Again, Notice that the grounds



We can also use the analog
OUTpLULs to control brightness:
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Analog inputs

Analog inputs can be [

Temperature
Pressure
Light

Sound

Direction



lemperature example

+5V Output Gnd

1oreF Arduino
N/C

A T D :v;ari: @ ?*
D

+Vs
Temp Vout
Sensor
GND

ndur Bojeuy

Digital Input/Output



L\na]gg INputs: JOYStiCk

Two potentiometers
for X-Y feedback



dlog inputs: Flex sensors

Flexing the material
changes the resistance

eedback with gloves, etc.



Viore complex devices...
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Jow do | prc gram with these

e (Often there are librar
Sparkfun and Adafrui

e The libraries ¢
allow “easy” i

. The Ardum

devices



program - however it

added

« Libraries are ad
Manage Libra

* For example,




Libraries

@ Likrary Manager

Type |All ~ | Topic [Al w | neo

Adafruit DMA neopixel library by Adafruit Version 1.0.8 INSTALLED
Arduino library for neopixel DMA on samd21 microcontroller Arduino library for neopixel DMA on samd21 microcontroller
More info

Select version « Install

Adafruit NeoMatric by Adafruit
Adafruit_GFX-compatible library for NeoPixel grids Adafruit_GFX-compatible library for NeoPixel grids
Mare info

Adafruit NeoMatrizc ZeroDMA library by Adafruit
Arduino library for DMA control of NeoMatrix on samd21 microcontroller Arduino library for DMA control of NecMatriz on samd21
microcontroller

More info

Adafruit NeoPixel by Adafruit Version 1.2.1 INSTALLED
Arduino library for controlling single-wire-based LED pixels and strip. Arduine library for contrelling single-wire-based LED pixels
and strip.
More info




The Arduino has
You can move up tc
541/0 vs. 14!!

Another way




Putput Shift Registers

GND Rail




Input shift registers:
74165 or 4021 Shift in




reating a keyboard matrix

74HC165

INTERRUPT




' motors

Each pulse moves the
distance (i.e. 1.8 degrees)

They can also be
fractions of ¢ '

Transistors 6
the Arduino ar



dmple: Stepper motors
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