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What i1s Arduino ?

Arduino Is a prototype platform (opensource)

based on an easy-to-use hardware and
software. It consists of a circuit board, which
can Dbe programed (referred to as a
microcontroller) and a ready-made software
called Arduino IDE (Integrated Development
Environment), which Is used to write and
upload the computer code to the physical
board. fj‘;;(ﬂ,
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What Arduino can do?

Arduino boards are able to read analog or
digital input signals from different sensors and

act accordingly to generate some output like
activating a motor, turning LED on/off,
connect to the cloud and many other actions.
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Arduino Board Types Y
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STANDARD CONNECTED ADVANCED E-TEXTILE

gﬂ.'.

https://www.sparkfun.com/standard arduino comparison guide
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https://www.sparkfun.com/standard_arduino_comparison_guide

Arduino Board Types (Standard) W
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Heduine Uno:= RS Arduino Pro Mini - 5V/16Mt

Arduino Uno - R3 SMD

Arduino Mega 2560 R3

o -
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Arduino Board Types (contd.) ’

Name Processor CPU Speed Analog In/Out Flash [kB] UART
101 Intel® Curie 32MHz B/0 196
Gemma ATtiny85 8 MHz 1/0 B 0
LilyPad Almegateey BMHz 610 16
ATmega32sP
LilyPad SimpleSnap ATmega32sP 8 MHz 410 32
LilyPad USB ATmegaizlU4 8 MHz 4/0 32
Mega 2560 ATmega2bel 16 MHz 16/0 256 4
Micro ATmega32l4 16 MHz 12/0 32 1
MKR1000 SANbE | ot 48MHz 07-Jan 256 1
Pro ATmegalba 8 MHz 610 16 1
T ATmegai2aP 16 MHz 32
Pro Mini ATmega32sP o Mz 6/0 32 1
- 16 MHz
Uno ATmegai2sP 16 MHz 6/0 32 1
Zero ATSAMDZ21G18 48 MHz 06-Jan 256 2
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Name Processor CPU Speed Analog In/Out Flash [kB] UART
ue ATSAM3XEE 84 MHz 12-Feb 512 4
Esplora ATmega32U4 16 MHz 32
Ethernet ATmega32gP 16 MHz B/0 32
Leonardo ATmega32l4 16 MHz 12/0 32 1
Mega ADK ATmega2b60 16 MHz 16/0 256 4
Mini ATmega32gP 16 MHz B8/0 32
ATmegalbd _ 16
Nano 16 MHz 8/0 1
ATmega32eP 32
. ATmega32ll4 16 MHz 32
Yun 12/0 1
ARY331 Linux 400MHz 64MB
32 KB
. . . (ATmega3Zud) of
Arduino Robot ATmega32ud 16 MHz 6/0 which 4 KB used 1
by bootloader
SAMD21
M0f
Cortex-M0+ .T EADC o 1‘??
MKRZero 48 MHz bit)/1 (DAC 10 bit) 256 KB 1
32bit low power
ARM MCU
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Arduino UNO
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Arduino UNO y’
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—-Analog In

Digital In/Out

FWM (3.5, 6.9 10, 11)

> Ground
3_LF’ower Out

Ground— (3.3V and 5V)

|
I Power In
Program Barrel Jack
usSB (Solar goes here)

(Also Power In)
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Arduino UNO Y

ICSP pins, for uplozding

LED indicating code without a bootloader R
Arduino is on . eset

RX/TX-C
Digital In/Out

PWM (3, 5, 6, S, 10, 11)

—-Analog In

¢ _Power In
1 Ground

. Power Out

Ground ARef— .m

Built in LED connected to
Arduino pin # 13, used for
roubleshooting

LEDs indicating Arduino is
transmitting (TX) or receiving
(RX) data via Serial

Power In

Rarrel Jack

|
Power In
UsSB
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Arduino UNO Y

[0 Looking at the board from the top down, this is an outline of what you
will see (parts of the board you might interact with in the course of

normal use are highlighted):

&,%321098 76 54 3 210

o<

<011‘I‘I g ﬁé
Digital

PWM2
PWM1
PWMO

Arduino %Z

http: //ardumo berlios.de
ICSP
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N A N\ POWER Analog in
{ ]l ) 5V God v 01 2 345
v/ @200 00088

CSE423@DIU, Summer 2020

usB

.




Arduino UNO \ Ad .

PWM2
PWM1

. . g http://arduino.berlios.de
[0 Starting clockwise from the top center: m’ m}

V'V V V
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ok

ICsp

CE |m|<1 | 1

%

POWER

Analog Reference pin (orange) r _
Digital Ground ( ) . AN

Analog in
5 Gnd Vv 01 2 345

Digital Pins 2-13 (green)
Digital Pins 0-1/Serial In/Out - TX/RX (dark green)

\/

% These pins cannot be used for digital 1/0
(digitalRead and digitalWrite) if you are also using serial
communication (e.g. Serial.begin).

Reset Button - S1 (dark blue)
In-circuit Serial Programmer or ICSP ( ) Y
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Arduino UNO l Ad .
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» Analog In Pins 0-5 (light blue) ’ o . E
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PWM2
PWM1

» Power and Ground Pins i
(power: orange, grounds: ) (V) Seaw 093545
’ i w v 0--0 000000
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External Power Supply In (9-12VDC) - X1 (pink)
Toggles External Power and USB Power (place jumper on two pins
closest to desired supply) - SV1 (purple)

» USB (used for uploading sketches to the board and for serial
N communication between the board and the computer; can be used to

A
y’ power the board) ( )
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Arduino UNQO Specifications
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Microcontroller ATmega328
Operating Voltage 5V
Input Voltage (recom) 7-12V
Input Voltage (limits) 6-20V
Digital 1/0 Pins 14 (6 PWM)
Analog Input Pins 6
DC Current per 1/0O Pin 40 mA
DC Current for 3.3V Pin 50 mA
32 KB
Flash Memory (0.5 KB boot loader)
SRAM 2 KB
EEPROM 1 KB
Clock Speed 16 MHz
Length 68.6 mm
Width 53.4 mm
Weight 259
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Arduino Terminology *f
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“sketch” — a program you write to run on an Arduino board
“pin” — an input or output connected to something.

e.g. output to an LED, input from a knob.
“digital” — value is either HIGH or LOW. (on/off, one/zero)
e.g. switch state
“analog” — value ranges, usually from 0-255.

e.g. LED brightness, motor speed, etc.
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[0 There are three pools of memory in the microcontroller used on AVR(ATmega
328)-based Arduino boards :

B Flash memory: Flash memory known as program space, is where the
Arduino sketch is stored.

B SRAM (static random access memory): SRAM is where the sketch
creates and manipulates variables when it runs.

B EEPROM: EEPROM is memory space that programmers can use to store
long-term information.

Flash 32k bytes (of which .5k 1s used foxr the bootloaderx)
SRAM 2k bytes
EEPROM 1k byte
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Memory Y
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»  Flash memory and EEPROM memory are non-volatile (the information persists
after the power is turned off). SRAM is volatile and will be lost when the power
Is cycled.

»  Notice that there's not much SRAM available in the Uno. It's easy to use it all
up by having lots of strings in your program. For example, a declaration like:

»  char message[] = "I support the Cape Wind project.";

»  puts 33 bytes into SRAM (each character takes a byte, plus the \O' terminator).
This might not seem like a lot, but it doesn't take long to get to 2048, especially
If you have a large amount of text to send to a display, or a large lookup table,
for example.
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