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Outline

AOverview of electronics
AArduino as a microcontroller platform
ABasic electronic components

AHow to Do Stuf f ™

A Connecting
AProgramming
ATroubleshooting
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What Is a robot?

Processing
Actuators
Sensors

Environment




Why electronics?
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AMicrocontroller board

AOpen source
AMany, MANY variants!

AArduino IDE (C++)
ACheap!
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WhatQ Arduino?
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https://www.flickr.com/photos/sparkfun

2 Kl 0 Qa ! NRdz

A https://www.youtube.com/watch?v=_hGpllhs5c
A https://www.youtube.com/watch?v=Ttr2RBdOu
A https://www.youtube.com/watch?v=dZ7LF3jWY
A https://www.youtube.com/watch?vZL7o0x0ZEGA
A https://www.youtube.com/watch?v=u\VV1wNoVg

Copyright © AUB Robotics Club


https://www.youtube.com/watch?v=_hGpIt-hs6c
https://www.youtube.com/watch?v=Ttm62RBdOu
https://www.youtube.com/watch?v=dX37LFv8jWY
https://www.youtube.com/watch?v=7L7oxoZEG-A
https://www.youtube.com/watch?v=uVL9V1wNoVg

Operating Voltage

Input Voltage (recommended)

Input Voltage (limit)
Digital I/O Pins

PWM Digital I/O Pins
Analog Input Pins

DC Current per I/0 Pin
DC Current for 3.3V Pin

Flash Memory

SRAM
EEPROM
Clock Speed
Length
Width
Weight

Arduino UNO tech specs

Microcontroller

ATmega328P
sV =
7-12V

6-20V

14 (of which 6 provide PWM output)

6
6
20 mA
50 mA

32 KB (ATmega328P)
of which 0.5 KB used by bootloader

2 KB (ATmega328P)
1 KB (ATmega328P)
16 MHz é

68.6 mm

53.4 mm

259

https://www.arduino.cc/en/Main/ArduinoBoardUno
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https://www.arduino.cc/en/Main/ArduinoBoardUno

Electronics



Circuits Fundamentals
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Let there be light!
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A polarizing discussion

https://learn.sparkfun.com/tutorials/lightemitting-diodesleds
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https://learn.sparkfun.com/tutorials/light-emitting-diodes-leds

Let there be light!

https://cdn.sparkfun.com/assets/[9/b/ 8/ 5/ 51f1e90dce395ba20000002qif
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https://cdn.sparkfun.com/assets/b/9/b/8/5/51f1e90dce395fba20000002.gif

Making things smart



Connecting Arduino

1| Tools Help

Auto Format Cure T Auto Format Ctrl+T

Seniadieinl Archive Sketch

Fix Encoding & Reload Fix Encoding & Reload
. SR LI EIRATEE L Serial Monitor Ctrl+ Shift+M
' : . Y
i Board: "Arduino Uno > i Board: "Arduing Uno" 5
il Port: "COM4A : Serial ports A Port: "COMA" ; Serial ports

~ COM4
-- . i T 3 " COM4
B Prograrnmer: "Arduino|5P o Programmer: "ArduinolSP” :
1 | COMB
| Porlinies 'g Burn Bootloader
W= [ECHOPIN, IWNEJL); | i
dE[EeCnorFLn, LHEULf»

[illi= = lastPrintMilli=s = milli=(}; //Initialize the
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Controlled light
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Controlled light

1 wold =setup() {
2 J/ put yvour setup code here, to run once:
3 pinMode (3, EJ:EJ?J:I <-- pin #3 is an output

6 vold loop() {
"/ put yvour main code here, to run repeatedly:

i digitalWrite (3, HIGH):; <-pin#3ison
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Controlled light

1 wvoid setup() {

2 / put your setup code here, To run once:
3 pinMode (3, OUTPUT) ;
4}

=y ]

vold loop () !

" put yvour main code here, Lo run repeatedly:

digitalWrite (2, HIGH):;
delay (1000) ; <--wait 1000 milliseconds

L

10 digitalWrite (3, LOW):; <-pin#3isoff
11 delav (1000) ;
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It takes two to tango







Pushbutton
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Pulldown

Off

S1

R2
10kQ

T AAAAN

VYV

On

5V R2
10kQ

S1
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Pushbutton

1 wvoid setup() {

2 Jf put your setup code here, to run once:
3 pinMode (3, OUTITPUT) ;

pinMode (2, INEFUT) ;

[ I

(=]

void loop () {
"/ put your main code here, to run repeatedly:
if(digitalRead(2) == HIGH) {

10 digitalWrite (3, HIGH):

11 ¥} else {

12 digitalWrite (3, LOW)

i
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Ultrasonic sensor

Object

Sonar W : /
Transducer '
Basic sonar illustration — a transducer generatesa
sound pulse and then listens for the echo.
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Ultrasonic sensor

WO

D6 > TRIG
D7 ECHO)

GNDI
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Ultrasonic sensor

digitalWrite({trigPin, LOW):;
delayMicroseconds (2) ;
digitalWrite(trigPin, HIGH):;
delayMicroseconds (20) ;
digitalWrite({trigPin, LOW):;

int duration = pul=seln(echoPin, HIGH):;

float distance = (duration/1000000.0)*343.0*%100.0,2.0;
fr5erial.println (duration) ;

Serial.println({distance)

delav (1000) ;
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Ultrasonic sensor

digitalWrite({trigPin, LOW):;

delayMicroseconds (2) ;

digitalWrite(trigPin, HIGH):;

delayMicroseconds (20) ;

digitalWrite({trigPin, LOW):;
In microseconds

;::lduratinn|= pulselIn (echoPin, HIGH):
float distance = (duration/1000000.0)4%93423.0F100.0,/,2.0;
//S5erial.println(duration); Speed of sound

Serial.println(distance);
delav (1000) ;
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Analog Sensay LDR
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Voltage division




Using an LDR

& & = &% &

ANALOG IN

mn m T
=L = =I

sV RER
pinMode (AQ, INPUT) :; R3 10kQ
analogRead (AO) < 512 Y=Y Ry NE—
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Side note: A/D conversio

Volts | | |

; 1.25V 2.5V 3.75 ;
Y | 5V
analogRead
255 511 767
0 1023
=101

More info: https://learn.sparkfun.com/tutorials/analodo-digitalconversion

Copyright © AUB Robotics Club



https://learn.sparkfun.com/tutorials/analog-to-digital-conversion

Using an LDR

& & = &% &

ANALOG IN

mn m T
=L = =I

5V <Ad R4
pinMode (AD, INEUT): R3 10kQ
analogRead (AO) < 512 Y=Y o AAA
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Getting Serial

1 void setup() {

2 f put yvour =setup code here, to run once:
3 pinMode (3, OUTPEUT) :

1 pinMode (A0, INPUT) ;

5 [Serial.begin(9600) ;| <--prepare serial output
g}

volid loop() {
"/ put your main code here, to run repeatedly:
110 if {analogBRead (A0) < 512) {

11 digitalWrite (3, HIGH) ;

W]

12 Serial . .println {("LED Cn");

13 } else {
1 digitalWrite (3, LOW):;
15 Serial . .printin ("LED Off™);

17 ﬂe;ayilﬂﬁﬂjﬂ
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Getting Serial

1l |wvoid =setup() 1
2 // put your setup code here, To run once:

3 pinMode {3, CUTPEUT) ;
1 Serial .begin (9600) ;

vold loop () {
put yvour main code here, to run repeatedly:

9 character = Seria;.:eadijd
100 if (character = "o"} {
11 digitalWrite (3, HIGH):

12 Zerial.println("LED On"™) ;

13 } else if (character == 'f'){

1 digitalWrite (3, LOW):
135 Serial . .printin ("LED Off"™);

17 delavy (1000} ;
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MOSFET circuits

|24V

‘M'M1

D

G D3> G LE fggF3205
D [
S

R1 S
IREB3205 2 o

N-Channel MOSFET —
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BJT as a switch

av

z
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2

MOSFET: Similar, but no current passes through gate
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Pulse Width Modulation

0% Duty Cycle - analogWrite(Q)
Sv

Ow

25% Duty Cycle - analogWrite(64)

Sv |—| l—l |—| l—l I—l
Ov -

50% Duty Cycle - analogWrite(127)
Ow -
75% Duty Cycle - analogWrite(191)

Ow -

100% Duty Cycle - analogWrite(255)
\ ‘ ‘ | I ‘

https://www.arduino.cc/en/Tutorial/PWM

Copyright © AUB Robotics Club

Ow



https://www.arduino.cc/en/Tutorial/PWM

Halfhalf

1 h:; setup() {
2 // put yvour setup code here, tTo run once:
3 pinMode (3, OUIEUT) ;

& vold loop() {
f put yvour main code here, to run repeatedly:
i analogWrite (3, 100);
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H Bridge

H bridge topology Connecting the load Connecting the load
in one direction in the other direction
vee vec vee
1 1 1
Load Load ) B load
GND GND GND
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H Bridge

+\Vce
o T o)
R1 R3
D -—'wvv—@: £ D1 :@—'vvw—- 2
1K a 1M5817 1NSS817 Qs 1K
2N2907 2N2907
+
Motor
R2 R4
cW—) X o2 LR O SV
1M5817 1MN5817
1K Q2 Q4 1K
2MN2222 2N2222
o o
H Bridge motor driver — woanw . circuitstoday.com
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Thank you!






License

This presentation is licensed unde€Casative Commons
Attribution-ShareAlikel.0 International License

Circuit illustrations generated on Fritzirdtp://fritzing.org
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http://creativecommons.org/licenses/by-sa/4.0/
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