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Why credit card-sized computers”

AHEEEA+ A B

.- Low cost (&
- Small /\I5
- Portable Zi&

. Programmable FI4R 22

- Can be used as a desktop computer

A1 R E TV ERMER

- Can be connected to other electronic components to make different

devices FIEZEI EMEF ZHARFLAERIERE
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Arduino: overview

Arduino LR

Image source:
* https://www.arduin
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https://www.arduino.cc

What is Arduino?
HEEE Arduino ?

- An open-source prototype platform lbased on easy-to-
use hardware and software.

—E5 B ERENRBRURIET SRR -

-+ Can be connected to other electronics components to
make different devices.

AERFIEMEFTHEEFLARRNESR




Some of the Arduino models
284389 Arduino 88U
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Comparison EEE Arduino Zero Arduino Leonardo
https://www.arduino.cc/en/Products/Compare
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USB connector used
to load programs on
to Arduino from
computer USB
ihER - A EEFRETC

2| Arduino

Sockets for connecting the Arduino to other electronics

AR E T

MmN EBES®R h?ll‘
-‘-‘—“70 !

DEGITAL (Pwis-)

ax e + ARDUINO

Power connector
12 E R

Image source:
e https://www.arduino.cc
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Sockets for connecting the Arduino to other electronics

AR E T
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What can Arduino be used for?

Arduino P] DA R AR AT B ?

- Able to read Iinputs, such as light on sensor, a finger on a
button, or a Twitter message.

BEZIREEN S I AL ¢ RUEsSERIRDCAR ©~ FIairE)ik
ﬁ- N EJZ—'fﬁTWIttergﬂ/%\ ©

+ (Generate an output such as activating a motor, turning
on an LED, publishing something online.
SRk B - BNENEET] ~ BhmLEDE S A L ER{E R

KA

%o




What can Arduino be used for?

Arduino ] DA R AR AT B ?

JCENEERE PHOTOCELL
LED

INITALY ¢
- -
. L -

BREADBOARD RHEIHR

AN ARDUINO CONTAINS A MICROCHIP, WHICH IS A VERY SMALL COMPUTER THAT YOU CAN PROGRAM. YOU CAN
ATTACH SENSORS TO IT THAT CAN MEASURE CONDITIONS (LIKE HOW MUCH LIGHT THERE IS IN THE ROOM). IT
CAN CONTROL HOW OTHER OBJECTS REACT TO THOSE CONDITIONS (ROOM GETS DARK, LED TURNS ON).

Arduino WA —iEmdles © E—rERIREBEEINNER - RATIEREESRAEEAERIRIER
A (MZEARRIBRIEEE) - BHEAduino 2@ (W/EEARERIRESELEDIE)

Image source:
e http://playground.arduino.cc/Main/ArduinoComic
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Setting up Arduino

=152

=v & Arduino

nvention for Schools Contest © 2015-2016 YIP Chi Lap [Beta] 11



Setting up Arduino

=1 0=

=% Arduino

What you need {REZEHY:

Power supply. &ERAESS -

A male type A USB to male micro USB cable.
— 1% Type-A USB Z micro USB A¥/AEIZLR -

A software development environment for Arduino.
—{E 4 Arduino MaXAYEV A FZRIRIE o

Main reference:
e Setting up your Raspberry Pi. Quick Start Guide. https://www.raspberrypi.org/help/quick-start-quide/

nvention for Schools Contest © 2015-2016 YIP Chi Lap [Beta] 12


https://www.raspberrypi.org/help/quick-start-guide/

Power supply gy, "

EE : Ol

=R IESS : N
NN

Use a 5V micro USB power supply. @
{§FE5V micro USB &EIRHE o

(i

Power bank for mobile phone.

AIEVER °

Computer USB port.
BB AKAY USB im [ o

myl

USB power supply.
USB &ER{HE:Ss °

A male type A USB to male micro USB cable.
—{i% Type-A USB Z micro USB A ¥/ EIEAR -

Image sources:

e http://hken.rs-online.com/web/p/plug-in-power-supply/8226373/

e http://hken.rs-online.com/web/p/power-banks/7757508/

e https://www.facebook.com/orico.hk/photos/a.644756615659662.1073742025.147921822009813/644 756678992989/

© 2015-2016 YIP Chi Lap [Beta] 13
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https://www.facebook.com/orico.hk/photos/a.644756615659662.1073742025.147921822009813/644756678992989/

Software development environment for Arduino
A Arduino MEXAVEN AR 2 IRIR

nnnnnn ion for Schools Contest © 2015-2016 YIP Chi Lap [Beta] 14



Programming the Arduino
Arduino 4Rtz

Visual programming R $R1E4&#2: Scratch for Arduino
Fasy to learn. 8523 o

Writing code on the Arduino |IDE.
FH Arduino IDE BEfZEZ0E5 ©

Nearly identical environment for Processing
programmers.

1 Processing INFAZRIZIEAF T2 1k o

Main references:
e https://www.raspberrypi.org/documentation/usage/

nvention for Schools Contest © 2015-2016 YIP Chi Lap [Beta] 15


https://www.raspberrypi.org/documentation/usage/

Programming the Arduino: Scratch for Arduino

4225 T2 A3 El Arduino: Scratch for Arduino

oSSR S e e ey

Mok TR
Arabeni 00
okt FTR
Aradent B0
Srddegt TR
Lo ]
LT et )

Image source:
e http://s4a.cat
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http://s4a.cat

Programming th

AR R T DAIES

e Arduino: Arduino ID
5 Arduino: Arduino ID

Image source:

e https://www.arduino.cc

Invention for Schools Contest

Blink | Arduino 1.6.5

File Edit Sketch Tools Help

veid setup() {
pinMode (13, CUTPUT):;
// the lcop function runs
veid loop() {
delay(1000);

digitalWrite (13, LOW);
delay(1000);

digitalWrite (13, HIGH):

wver and over again forever

/ /
I/
//
I/
/ /
I

/ /
Ly

/ turn

wait

/ wait

// the setup function runs once when you press reset or power the board

// initialize digital pin 13 as an output.

the

Ior

/ turn the LED off by making the vocltage LOW

LED on (HIGH is the wvoltage level)
a second

Arduino Uno on COM3

© 2015-2016 YIP Chi Lap [Beta]
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Installlng the Arduino IDE
Z 4 Arduino NE S FHERIRER

Download from 12L& :
nttps://www.arduino.cc/en/Main/Software

Install the software Z2L8R{4 -

The Arduino Integrated Development | o we e o o
Environment (IDE) looks like this after
successful installation.

AINZ 818 Arduino B S FEEIRIE
(IDE) BEHRZRER ©

References:
e https://www.arduino.cc/en/Guide/HomePage
e https://www.arduino.cc/en/Main/Software

nvention for Schools Contest © 2015-2016 YIP Chi Lap [Beta] 18
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Scratch for Arduino

- A visual programming tool which allows the user to create
animations and games with a drag-and-drop interface.

AR ERPIRICHRZE LR - I B S M BEE

- Scratch is an MIT project:
Scratch &8 T FZ% © https://scratch.mit.edu/

- Scratch for Arduino (S4A) is a modified version of Scratch to be
used with Arduino.

Scratch for Arduino (S4A) & Scratch BEENAR > 1€ 2 ATFER
Arduino o

/

- Web site #§82 : http://s4a.cat/

nvention for Schools Contest © 2015-2016 YIP Chi Lap [Beta] 19
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Installing Scratch for Arduino

- |nstall Arduino IDE first. t2E Arduino 25 FZEIR1E o

Download Scratch for Arduino from here 1£i5 2 N&Y -
nttp://sda.cat/#downloads
nstall the software. Z2ZLE{E o

- Download the firmware. N&(E)f= °

- Save the file linked by "Download our firmware from here" at http://

sda.cat/#downloads (direct link at http://vps34736.ovh.net/S4A/
S4AFirmware16.ino)

NEfE http://s4a.cat/#downloads # "Download our firmware from

here" PTE4SAUTE R o (S EIZEY http://vps34736.0vh.net/S4A/
S4AFirmware16.ino)

nvention for Schools Contest © 2015-2016 YIP Chi Lap [Beta] 20
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Installing Scratch for Arduino

- Make sure Scratch for Arduino is not open.
WMEE Scratch for Arduino REFIT ©

- Connect Arduino to the computer using a USB cable.

15 Arduino

] USB #rzE % Ex

- Open Arduino IDE.
#H,17 Arduino 25 I%1E -

- Open the firmware file S4AFirmware16.ino in the IDE.

£ Arduino 2R IZIE AR R S4AFirmware16.ino o



Installing Scratch for Arduino

- In the Tools menu, select the board version and the serial port

where the board is connected.

2|

A FB Tools ZE835832 Arduino TR

s T Y SRR

- Load the firmware into your board through File > Upload

FH File > Upload & #)fs o

. Close Arduino IDE. B8R Arduino 25 FH35IR1E °

- Start Scratch for Arduino, it should be able to find your

Arduino board.

#1147 Scratch for Arduino * BEJEE

vention for Schools Contest

¥ E)RBY Arduino .
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((Je?
S\
- Microsoft Windows users may need to install the Arduino

drivers, available at http://s4a.cat/#drivers. (Direct link
http://vps34736.ovh.net/S4A/drivers.zip)

MERH B E R REEEE L 2L Arduino ERENFET » BI1E
http://sd4a.cat/#drivers N&j » (PRUEE IR NE| - http://
vps34736.ovh.net/S4A/drivers.zip)

Installing Scratch for Arduino

- To avoid confusion, do not run Scratch for Arduino and
Arduino IDE at the same time.
AsRiasEE » Scoratch for Arduino X1 Arduino 7 [E1R5ES

BY

Invention for Schools Contest



http://s4a.cat/#drivers
http://vps34736.ovh.net/S4A/drivers.zip
http://s4a.cat/#drivers
http://vps34736.ovh.net/S4A/drivers.zip

Interfacing with the real world

Bl tH SREZEN

You need some electronic components...

(BB B

nvention for Schools Contest © 2015-2016 YIP Chi Lap [Beta] 24
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TAKAMISAWA RY-28W.-x
DC24V/1A 2P2T 2 Pin
Relay,

VVOQV VK1OV VK11V VK12V

’\MISAWA SW-K  TAKAMISAWA RY-6WK TAKAM!SAWA RY-12Wx
DCSV/1A zpzr 8 Pin DC6V/1A 2P2T 8 Pin | DC12V/1A 227 8 Pin
Relay, Relay,

VRelay 4P2T 3a;. \P2T 3A/DC 24V R

Relay, | DC12V (6170/ 8A 250V)

109V VvIi10v Vi1V
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2¢  Dacva o ! 7o _ 07-01-3 07-01-30
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AR TNF
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YR- T 07-08-1512
- b TAKAMISAW, WA : 74 |
 Relay ~ 2P2T 1W C220V Relay DCSV/SA 1P1T4 Pl lr.>c12v/51A IPI‘N Pin DC24V/SA 1P1T 4 Pin 3V/2A 1P2T 6 Pin Relay, ;;
Relav Relay, Relay, 150 -— —
- VIOV VJIEW TK13v vKi4vY s YKi5v vKisY

. =
; N
07-01-3105

07-01-3109 - S 07-01-3124
TAKAMISAWA SY-5-K DC  TAKAMISAWA TAKAMISAWA SY-12K
5V/2A 1P2T 6 Pin Relay, |9V/2A1P2T6PinRelay, | DC12V/2A 1P2T 6 Pin DC24V/2A 1P2T 6 Pin
1670 15400 Relay, Relay,

VK17V vK1SV VvK19v VK20V

CI5 07-01-4012

07-01-4005

07-01- 3305 07-01-3312 $ = : 2 [BIS HKS
' TAKAMISAWA A-SW-K DC | TAKAMISAWA A-12W-K  TAKAMISAWA NY-5W-K | TAKAMISAWA NY-12W-X = T - m:::m
SVIZA 2P2T 10 Pin Relay, | DC12V/2A 2P2T 10Pin DCSV/SA 1P1T 4 Pin DC12V/SA 1P1T 4 Pin % : ocuv 1A 1P2T 6 Pin Relay, —
]1780 Relay, Relay, _IRelay

VK21v VK22V WK23v VK24V

307-01-3324 : '
TAKAMISAWA NY-28W-K | MASSUSE ME-4-L1-3
| DC24V/5A 1P1T 4 Pin DC3V 1 Coil Latch 2P2T &

> | MASSUSE ME-28A-0121 1% R
d DC12V 1P1T 4 Pin Relay, |, /



Know the components:

Light

—Mmitting

A/ nﬁjz JU 'fl_

2y vl

MRS

Diodes (|

Jarla

BS)

nvention for Schools Contest
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Light Emitting Diode 253¢ ik E

- An LED is a semiconductor component.

LN ERFERETH -

LED is a special kind of diode, which is a component that allows one-
way flow of current only.

BHEER BRI EE - EEER - BRREERRY - |

- What makes LED different from a normal diode is that when there IS
current flow, it lights up.

BN TIBEERNE  BREBR > TEE -

- Usually, a resistor is needed to limit the current flow through an LED so
it would not be burnt.

B B IEEE

mul

BRI - ARG -

nvention for Schools Contest © 2015-2016 YIP Chi Lap [Beta] 27
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Light Emitting Diode 253¢ ik E

- Since an LED allows unidirectional current flow only, it is
polarized.

FRZE RS REEEEMELNE 0 ©aa Sk -

- The direction of current flow is along the triangle in the circuit
diagram.

BB = A EN EARRIT R SR AR E B AR o

-+ The side current enters is marked as positive using the + symbol,
and the other side negative using the — symbol.

IERRI A IESR + 3o > BiRRIEER - -

-+ The lead on the positive side of a new LED is often longer.

I BB SRS R -

© 2015-2016 YIP Chi Lap [Beta] 28



Light Emitting Diode 2% — 14

I~
—1

—

- The polarity of an LED can also be determined by looking

at the transparent or translucent

HE » BffIn] DAfeiERRE) FiE AR
1SAIE S| #RAVAET -

+ Inside an LED, one side is larger
The larger side connects to the n

LH_NMBEF  RBARLERBESE R

I\I

EEN N MREREER EiR ?

Invention for Schools Contest

. Which is the positive terminal in this LED? “

_ED itself.
2556 MBS V4SS

IN size than the other.
egative () terminal.




LED quiz! LEDRZE !

- What are the polarities of the LEDs Cony is holding?
RREEMEZ S  BEEEE ?

Invention for Schools Contest © 2015-2016 YIP Chi Lap [Beta] 30




Know the components: Resistors

n/b\nﬁjzjﬁ'fl_: : EI%BH

vention for Schools Contest © 2015-2016 YIP Chi Lap [Beta] 31



Resistors &E[H

In a circuit diagram, the zig-zag symbol correspond 1o resistors.

Bk [El LSRR R IR ERE

Resistors limit current flow and Iits values are measures in ohms,
with the greek letter Q2 (Omega) as symbol.

SBIRMEER > B Bl Ohm MBHERFEQNER -

A

Resistors are non-polar. That is, unlike batteries, installing a
resistor one way of another does not matter.

EBHE BRI ETH o BIZR » MEEM > ([ERRZEZMIRPTEA ©

e "

Resistors look like those in the picture.

EHANIMNRUIE © — G

nvention for Schools Contest © 2015-2016 YIP Chi Lap [Beta] 32



\ I—‘—I/E

Ohm's law VIR E 42

TH

- The larger the value the resistor, the smaller will be the current flow given
the same voltage.

EPEEMA » FEINEERE R

J

BFEE AR/ ©

mt'l

- With a resistor value of R and a voltage of V, the current
|I=V//R. This is called the Ohm's law and can be remembered as V=IR.

+HEBSVEREAR BERIMENR VR LEATNBBINER - pIN
REZ °

- Many components like light emitting diodes (LEDs) cannot bear too much
current, and resistors are used In series with them to limit the current so
as not to damage them.

BZEFITHUEE I _REABEERTKZER »
FAEIR o

IE)S

= EPHIRIA > A

nvention for Schools Contest © 2015-2016 YIP Chi Lap [Beta] 33



Colour coding &4

+ Resistors and some other components are colour coded.
EEMN—LEEFEHAZH BN EREUE -

123450/8901234506/890123456/890123456/390

© 2015-2016
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ﬁ/\w %%

Colour code table &

Four color bands are used for
resistors with +5% or +10%
tolerance.

sRZ1EA +5% ] +10% RIEFH

BEAaUEEIR -

Five color bands are used for
resistors with +1% tolerance.

R EA +1% NERE R A A1

@i o

nvention for Schools Contest

Colour |Value | Multiplier | Tolerance
e W | 8K e
Black 0 x 100
Brown [ 1 x 101 +1%
2 x 102
3 x 103
5 x 105
6 x 106
7 x 107
8 x 108
White H 9 x 109
Gold & x 10-1 +5%
Silver iR x 10-2 +10%

© 2015-2016 YIP Chi Lap [Beta]
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‘I]]]HH

il

To read resistor values

ESISE

- First, identify the tolerance band. If the

re Is a gold or silver band at

the end of the resistor, it must be the tolerance band. Otherwise,

probably your resistor has five colour

pands, and a brown band at

one end, which could be a bit separated from other lbands or very

much near the end of the resistor, IS th

e tolerance band.

BT BEEMESRESR - WE—

AEERERE - WIRA > MEHERAEEEALESEIR > MHE

BIREENerRERIR -

Zin Bl BIIRE » Al
= 1] —

-+ The colour band besides the tolerance band is the multiplier band.

Other colour bands are value bands.

ERRZIERMEMBIRRIER » SEZIRIAT

Bl - BREBIREH ° FL

=EHEE - HAY > MENXRBENSR -

nvention for Schools Contest
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di

BH ‘%; ﬁl\‘ﬂ

il
VIR

Reading resistor colour code ;

- From the opposite side of the tolerance band, start reading the value bands.
This would form a two- or three-digit number. The value of the resistor is the
number, multiplied by the multiplier indicated by the multiplier band, in ohms.

im e H1E @ STHASRERERNIIEMIE > EEERRNEE - B850
— A =UE » RSUEECRUEHBIRMNRAVE  ESSLERIE > B
U AERE

5 6 2 (5%) =>56x 10%°= 5600Q = 5.6kQ

—a) —

104 (5%) => 10 x 10*=100000Q = 100kQ

ke

nvention for Schools Contest © 2015-2016 YIP Chi Lap [Beta] 37




What are their resistance values?

EfREIEZ&EE ?

4715% =>47x10" = 470

SIORIFONIG ===l X 10713010

4701 1% => 470x10" = 4.7kQ

104 5% => 10x

Image source:
e Yet another picture of resistors. By Omegatron. https://commons.wikimedia.org/wiki/File:Resistors.jpg

nvention for Schools Contest © 2015-2016 YIP Chi Lap [Beta] 38
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Dreferred values P2 XE[B1E

- Resistor values may have errors, and tolerance values tell their range.

B EZARE > rEESTHEREREE -

- Preferred values, derived from tolerance values, are used to make mass
production of resistors easier.

HEEZARELEEM - BRI AREEET L RIZERE -

- E-12 series, most commonly used, designed for resistors with 10% tolerance:

=% R E-12 %1 SxaT#asr=(E 10% W&
10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82

- E-24 series, often available in resistors with 5% and 1% tolerance:

E-24 7| » 32218 5% 1 1% BEREH

10, 11,12, 13, 15, 16, 18, 20, 22, 24, 27, 30, 33, 36, 39, 43, 47, 51, 56, 62,
68, 75, 82, 91

References:
e https://www.youtube.com/watch?v=i{SPNvJOXYCQ
e http://www.resistorguide.com/resistor-values/

nvention for Schools Contest © 2015-2016 YIP Chi Lap [Beta] 39
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Resistor quiz!  EFHR

25|
o [

What's the resistance o

RREEN

1< EEFH  BE/

nvention for Schools Contest

" the resistors Cony is holding”
EEZD?
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Ohm's law: example BRISEE : 5l F

- An LED operates at 1.5V and can take up at most 5mA

of current. What should the series resistor value be when
the power supply is 5V?

— TYEEBE 1.5V I B EEEERAZ TR 5mA Eﬁ

B BERERA LSV 2ENRMERBEREE
DN V+

? 0

vention for Schools Contest
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Ohm's law: example BRISEE : 5l F

- An LED operates at 1.5V and can take up at most 5mA of

current. What should the series resistor value be when the
power supply is 5V?

—TFREA 1.5 NS ERAET S 5mA 1
m e 2EIRERES OV 2ENIRMEEBEREESEZD?

. Answer &Z: (5V-1.5V)/5mA = 3.5V/0.005A = 700Q

*Higher resistance limits the current more, so a rule of thumb 7008
IS to use a value slightly more than 700¢., Y
e.g., 820Q. y
EBIEEEX @ [RAMEZS - WrTR&EERAR] - AEAR700Q ——
FIBE1E - 50 82092 -

nvention for Schools Contest
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Connecting to the real world
EEI:QEJUE--H_E%
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Breadboard 3£ Hk

A breadboard Is a board with internal connections and
holes for placing components.

SR AN RIEE T B - L
i -

li
)
Ll
i
W
a

Jsually, there are connected holes on the two sides for

oower supply connections (black for ground, red for positive
voltage), and those in the middle are connected every row,
though rows on the two sides are not connected.

S PR WEE T RARERSER (AlIFES) -
MR EMBITIERE - [EmMZaE ATHE -

nvention for Schools Contest
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SABIhR - NEEED

Breadboard: internal connections

The power connections are marked on the surface of this

board. :E80E R F A

S99
eeesss

200006 F0008E T
cesees ssssss

QQOOOO

..OOCO

..
QO’QQQ.QA .

1.2 34567 891011121314 18.19.20.21.22.23 24.25.26.27.28.29.30

MEEREE seeeew Q.Q‘.Q daassas
R e mae.

nvention for Schools Contest
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Connecting components &% 21

Electronic components are connected using wires on a
breadboard.

B THRAERTEEER EEE

Jumper cables Jumper wire roll  Flat cable with connectors

B4R BINERE T FSFHEAR

nvention for Schools Contest © 2015-2016 YIP Chi Lap [Beta] 46



A S4A program
—1E S4A F2I

- Components have to be connected to the Arduino in a particular way.

BT THERREL AERR Arduino °

- S4A allows for:

S4A I 3%
- 6 analog inputs (analog pins) 7NEE & A (&8s | |
- 2 digital inputs (digital pins 2 and 3) M{EZSE A (EEESIM 2 A1 3)
- 3 analog outputs (digital pins 5, 6 and 9) —={E&E&E &L (BUS5|M 5,6 F19) |
- 3 digital outputs (pins 10, 11 and 13) and =1{E&USEE (BHEES|M) 10, 11 A1 13)

- 4 special outputs to connect Parallax continuous rotation servomotors (digital pins 4, 7, 8
and 12).

=A OETT R AV & - F1FER: Parallax EAENEEEIARETT (BUSSIM 4, 7, 8 F1 12)

Reference:
e hitp://sda.cat/

Invention for Schools Contest © 2015-2016 YIP Chi Lap [Beta] 47


http://s4a.cat/

A Scratch program
—([& Scratch f2T,

- To switch on or off a digital output on an Arduino board,
use the digital on or off block.

A digital on 8}, off &= 1R 12 2 a5 8 T A EE (L ©

- To output an analog value,
use the analog value block.

FF analog value &R 1%H]
P Bt E AV EE{L o

digital 13 | on

digital 13 |off

analog 9 |value §I5J




A S4A program
—{[E S4A F2

-+ Which output pin does the program use?

15 A2 T\ 3 DD 1E] a0 1 i~ 2

e

R I when clicked
- Digital pin 13. 2iH#ETn > 514 13. ===
digital 13 | on
- What does it do? E*Eﬂﬁﬂiyg ? |wa|t 0.2 1<
digital 13 |off
Repeatedly turn on digital output 13 wait () secs

for 0.2 seconds, then turn It off
for 0.2 seconds.

AETFENSE S| 13 F 0.2 #0F8 0.2 7




S4A Blinking light e

[ when clicked

S4A FYE PR

[;r;it 0.2 BT
digital 13 |off

[:w;it 0.2 B

- What should the circuit be if the program Il
IS to control an LED?

NEAERIVED - RE - BEEEZER?

- Remember how the circuit to Iight up an LED looks like?
DB?%EIEJuﬁg% 4:_&'_@5/] E=I EI/_\E/L:\ ﬂ(EI/jl]% r?

digital pin 13
It's like this. BB
- How to use digital output pin 13 to control é 32062
the LED? p
Q0 {o] R EhEE 5 | FD 13 128512558 —iRkE 7 \ &4

. This works. 32517 T o '
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A new program......

—(ERAHORR

. Which part is different? BIEE D ARG ?

when clicked

forever if sensor Digital2 pressed?

digital 13 | on

‘wait () secs

digital 13 | off

lwalt 0.2 ==
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What does this program do? EF2 TV E EE ?

- The loop runs, and thus the LED blinks, only when digital
iINnput 2 is high.
IR SREEUEIA 2 ESENET BN » SBICIRETT
&F9 -

when clicked

forever if  sensor Digitall | pressed?
digital 13 | on
‘w;it 0.2 =0

digital 13 | off

‘wait (F) secs
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And the circuit is... BESE

- We need to connect digital pin 2 to power through a push button. A pull down resistor is also

needed because when the button is not pressed, the input voltage is in high impedance state
and is prone to noise.

HMEGESI A S 2 LR EIR » 7hE MIEFHE @ BRI R S ETUA

P [ A O Y B %E)R
s BEWIEEZE -

- Pull down resistor value is typically one to a few kQ. FhiEERERE A — 2 LT B -

s V+
digital pin 13

o

1k@2 77(
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Programming in Arduino 1D
Arduino 2B ERZIRIE NMeiz

Code inside setup() is run once at start of program.

setup() ANREISERENHBIFAIT—R

Code inside setup() is run periodically, many times a

[ NN BlinkingLight | Arduino 1.6.6

second.
setup() ARIREIUIHE |§_

void setup() {

pinMode(13,0UTPUT);
}

K ﬁﬁj:lllfj- = *ll\ :ﬂ © void loop() {

| digitalWrite(13,HIGH);
delay(200);
digitalWrite(13,LO0N);
delay(200);

Arduino Leonardo on /dev/cu.usbmodem20221

Reference:
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A few

seful functions

=EAa,

AN =

i

4

- pi1nMode(pin, mode) sets the mode of a pin.
mode can be INPUT, OUT

IZRIZESIS I RIZ8A ~ Bt

- digitalWrite(pin, value) outputs a HIGH or LOW value to a digital

oin. Bl

- digitalRead(pin) reads the value from a specified digital pin, either
HIGH or LOW. EESEm A S| IBIENRL -

- delay(ms) pauses the program for ms milliseconds.
g ms 21 o

Reference:

e https://www.arduino.

PUT, or INPUT_PULLUP.
o ﬁEETﬁiEﬂjBﬂE/\ﬁ@/\ ©

S SR ST B

cc/en/Reference/PinMode

e https://www.arduino.

cc/en/Reference/DigitalWrite

e https://www.arduino.

cc/en/Reference/DigitalRead

e https://www.arduino.

cc/en/Reference/delay
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https://www.arduino.cc/en/Reference/PinMode
https://www.arduino.cc/en/Reference/DigitalWrite
https://www.arduino.cc/en/Reference/DigitalRead
https://www.arduino.cc/en/Reference/delay

The two programs in Arduino IDE
Arduino 25 HEIZE MR

H
>
HO
At

@00 BlinkingLight | Arduino 1.6.6

BlinkingLightwithButton

BlinkingLight § void setup() {
pinMode(13,0UTPUT);

void setup() { pinMode(2,INPUT);
pinMode(13,0UTPUT); }

}

void loop() {

void loop() { _ if (digitalRead(2)==HIGH) {
digitalWrite(13,HIGH); digitalWrite(13,HIGH);
delay(200); delay(200);
digitalWrite(13,LON); digitalWrite(13,LON);

: delay(200); delay(200);

Sketch uses 4,452 bytes (15%) of program storage space.

Global variables use 148 bytes (5%) of dynamic memory,
Sketch uses 4,568 bytes (15%) of program storage space.

Global variables use 148 bytes (5%) of dynamic memory,

Arduino Leonardo on /dev/cu.usbmodem20221

7 Arduino Leonardo on /dev/cu.usbmodemz20221

Reference:
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Tools [ H

Multimeter & B3

For testing components

Cutter pilers BIgH

For cutting component leads short
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Thank you 5125

Questions? [ zE7?
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