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Microcontrolador AVR da ATMEL

v AVR - Ndo é um acronimo, segundo a ATMEL.

v E um microcontrolador RISC com uma arquitetura
Harvard modificada de 8 bits.

v Na familia de uC AVR, ha quatro grupos:
v tinyAVR (série ATtiny);
v'_meqgaAVR (série ATmega).
v XMEGA (série ATxmega):;
v Atmel A194k (Série FPSLIC - FPGA).
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ATmega328P
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Caracteristicas

v Arquitetura RISC avangada.

- Conjunto de 131 instrugdes - a maioria com
execucdo em um ciclo de clock;

- Conjunto de 32 registradores de propdsito geral
de 8 bits;

- Frequéncia de operagdo de até 20 MHz.
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Caracteristicas

v Memorias.

- Memoria de programa flash - 32 Kbytes;
- Memodria de dados SRAM - 2 Kbytes;

- Memodria EEPROM - 1 Kbyte.
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Caracteristicas
v’ Periféricos.

- Dois timer/counters de 8 bits com prescaler
separado e modo de comparagdo.

- Um timer/counter de 16 bits com prescaler
separado, modo de comparagdo e captura.

- Um contador em tempo real com oscilador
separado.

- Seis canais PWM (Pulse Width Modulation).

- ADC com 6 canais e 10 bits de resolugcdo (PDIP).
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Caracteristicas
v’ Periféricos.

- Duas SPI (Serial Peripheral Interface)
mestre/escravo.

- Uma USART programadvel.
- Uma interface serial 2-wire (I2C da Phillips).

- Watchdog timer programadvel com oscilador on-
chip separado.

- Um comparador analdégico on-chip.

- Interrupgdo e wake-up na mudanga de pino.
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Caracteristicas

v Especiais.

- Power-on reset e detec¢do de brown-out
programadvel.

- Oscilador interno calibrado.
- Fontes de interrupgdo externa e interna.

- Seis modos sleep: idle, redugdo de ruido do ADC,
power-save, power-down, standby e standby
estendido.
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Caracteristicas
v E/S e packages.

- Conjunto com 23 pinos de entrada/saida
programaveis.

- Quatro packages.
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Caracteristicas

v’ Tensdo elétrica de operagado.
-18ab55V

v Faixa de temperatura.
- -40a 105 °C

v’ Speed grade.

0-4MHz @ 1.8 -5.5V
0-10MHz @ 2.7 - 5.5V
0-20MHz @ 4.5-5.5V
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Caracteristicas

v Consumoem 1 MHz, 1,8 V e 25 °C.

Active Mode: 0.2mA
Power-down Mode: 0.1pA
Power-save Mode: 0.75uA (Including 32kHz RTC)
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Configuragoes dos Pinos

(PCINT 14/RESET) PC6
(PCINT16/RXD) PD0
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26 [l PC3 (ADC3/PCINT11)

25 [ PC2 (ADC2/PCINT10)

24 [ PC1 (ADC1/PCINTY)

23 [ PCO (ADCO/PCINTS)

22 |l 6ND
21 AREF
201 | AvVCC

19 | PB5 (SCK/PCINTS)

18 T PB4 (MISO/PCINT4)

17 | PB3 (MOSI/OC2A/PCINT?)
16 7] PB2 (SS/OC1B/PCINT?2)

15 | PB1 (OC1A/PCINT1)




Circuito Tensao de Alimentagao

v Normalmente, utiliza-se um circuito regulador de
tensdo, para fornecer a tensdo de alimentagdo ao
microcontrolador.

- Ex.: circuito para pC 5 V.

"
U1_LM7T805 f R1  30R
13 " 1 v IN E WV OLT ! & AW g N —
v (] % 4
| . D1
1 ca _J+ o1 W
— G2 £ e AT 100uF "% LED
| (el 1ounkF .
Fonte & & &
~GND

- Conexdo dos pinos Vcc, AVcc e GND - De Vcc para
GND coloque um capacitor de 100 nF.
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Fontes de Clock

v'Ha varias possiveis fontes de clock no
ATmega328P.

- Circuito oscilador externo com cristal:
- Circuito RC interno;
- Clock externo.

v’ Geralmente, circuitos osciladores externos sdo
usados para gerar o sinal de reldgio.
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Circuito Oscilador Externo com Cristal

il »TAL2
Cl %
* 1| HTALI

GHD

v'Os valores do cristal e dos capacitores
dependem do modo de operagdo da fonte de
clock.
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20MH=z

10 Hz

4 Hz

Tensdo x Frequéncia

Safe Operating Area

1.8W 27V 4.5V
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Circuito Reset

v O uC é colocado em um estado conhecido.

10K
botdo

reset

—e—3 o—e PC6 (/RESET)
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Placa Arduino Uno

Voltage 16MHz ATmegaleU2
regulator microcontroller IC/USB controller

7 to 12VDC input
2.1mm x 5.5mm
Male center positive

USB-B port
to computer

Reset button

ICSP for
USE interface

(I2C) SCL - Serial clock
(12C) SDA - Serial data
Pin-13 LED

Mot connected

MRy

{SPI) SCK - Serial clack

'O Ref Ita
AR RoR e e (SPI) MISO - Master-in, slave-out

Reset :
3.3V m_:set ; (SPI) MOSI - Master-out, slave-in
. il =) {SPI) 55 - Slave select
SV Qutput =
Ground .--. ;
Ground w (=] MNote: Pins denoted with "~"

=
:
| 4
Input voltage i g 7 are PWM supported
= 0 H
2 < k=6
Analeg pin O E » ~5
e ~
Analeg pin 1 n -~ 4
- A
Analog pin 2 1 = -3 Interrupt 1
Analog pin 3 E N Interrupt 2
]
(I2C) SDA e M= 1 TXD
{I2C) SCL 1 x Il{-p RXD
i B S (e
:; :
ATmega328
microcontroller I€C ———— RESET
e MOSI SCK
ATmega328 GND MISO




Placa Arduino Uno
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Atmel Studio IDE
AVRDude e Arduino IDE

sketch_feb20a | Arduino 1.0.6 o
File Edit Sketch Tools Help

sketch_feb20a &

Atmel Studio 7
Easier to Use and
More Powerful than Ever

C:AWINXP\system32\cmd.exe Annu:uo
C: \>avrdude —c ushtiny —p attiny2313 —U flash:w:test_leds.hex

lavrdude: AUR device initialized and ready to accept instructions

Reading | R U R | 1982 8825

lavrdude : Device signature = Bxle91Ba AN JORE PRSI WFIUTTE I, DERYLAED. A0 S8 PORTED.
laurdude : NOTE: FLASH memory has heen specified. an erase cycle will be performed BY MASSIMO BANZT, DAVID CUARTIELLES, TOM 1COE.

GIANLUCA MARTING AND DAVID MELLTS
To disable this feature, specify the -D option.

erasing chip

cading input file “test_leds.hex" BASED O FROCESSING BY CASEY REAS AND BEN FRY

input file test_leds_hex auto detected as Intel Hex
aurdude: writing flash <268 bytes)

Writing | BREREAEBERERERHERERHRBREEREEER BN RS R R R R

urdude hyte.‘ of £lash written

urdude: verifying flash memory against test_leds.hex:
aurdude lnad Jata Flach dnta ron input Fila Tast —leds hex:
aurdude: input file test_leds.hex auto detected as Intel He
urdude: input file test leds.hex contains 268 hytes
urdude: reading on—chip flash data:

Reading ! HEERERERERERERERERERERBEREHER TR R R R R R i0@x @.58s

laurdude: ver
laurdude : 260 )Jyte.‘ of flash verified

lavrdude : safemode: Fuses OK

urdude done. Thank you.

IC:N>,
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v Passos para instalagdo e transferéncia do .hex para
o Atmega 328P usando a placa Arduino Uno.

1. Instale o Atmel Studio IDE (www.atmel.com).

2. Instale o Arduino IDE (www.arduino.cc).

3. Conecte uma placa do arduino uno e verifique qual a
porta COM.

4. Inicie o atmel studio, depois clique em tools --»
external tools e digite:

Title: Programadoratmega328

Command: C:\Program Files (x86)\Arduino\hardware\tools\avr\bin\avrdude.exe

Arguments: -C "C:\Program Files (x86)\Arduino\hardware\tools\avr\etc\avrdude.conf"
-p atmega328p -c arduino-P COM4 -b 115200 -U
flash:w:"$(ProjectDir)Debug\$(TargetName).hex":i"




5. Em sequida, selecione use output window, clique em
apply e depois em ok.

6. Faca o seu codigo e clique em F7 ou Build> Build
Project.

7. Para carregar o executdvel, clique em Tools e depois
em Programador atmega328.
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Programagao em
Assembly e C
no Atmel Studio
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Criando um Projeto em Assembly

v Abra o Atmel Studio 7.0.

ATMEL
STUDIO

7 8

Atmel Powered by Visual Studio
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Criando um Projeto em Assembly

v' Clique em File > New > Project.

AtmelStudio

File | Edit View VAssistX ASF  Project Debug Tools Window Help

New | #3 Project.. Ctrl+Shift+N
Open P | %3 File... Ctrl+N

Atmel Start Configurator

Example Project... Ctrl+Shift+E

3
Ctrl+S
u Ctrl+Shift+S
Print Ctri+P New Project ’ *
Recent Files » b Recent Sort by: Default - Search Installed Templates (Ctrl+E) P -

Recent Projects and Solutions

AtmelStudio Solution

4 |nstalled s
B AVR Assembler Project Assembler Type: Assembler
Exit Alt+F4 G Creates an AVR 8-bit Assembler project
Assembler

Name: |programa01asm‘

Location: c\users\jadsonlee.sa\Documents\Atmel Studio\7.0

:
U n Iversldade Solution name:

programa0iasm Create directory for solution

Colegiado




Criando um Projeto em Assembly

v’ Selecione Assembler e, em seguida, AVR Assembler
Project. D& um nome ao projeto (Name:
ProgramaOlasm). O mesmo nome aparecerd em
Solution Name. Observe onde o projeto sera salvo
(Location). Por fim, clique em OK.

New Project

X
P Recent Sort by: | Default - ;:! = Search Installed Templates (Ctrl+E) P
4 |nstalled .
e AVR Assembler Project Assembler Type: Assembler
C/CH Creates an AVR 8-bit Assembler project
Assembler

AtmelStudio Solution

Name: | programaOTasm‘ |
Location: c\users\jadsonlee.sa\Documents\Atmel Studio\7.0 -
Solution name: programa01asm Create directory for solution
| OK | | Cancel |




Criando um Projeto em Assembly

v" Na préxima tela, selecione o ATmega328P e clique

em OK para o projeto ser criado.

Device Selection

Device Family: ATmega ¥
Name App./Boot Memory (Kbytes)Data Memory (bytes) EEPROM (bytes]
Almega324P 32 2048 1024
ATmega324PA 32 2048 1024
ATmega324PB 32 2048 1024
ATmega325 32 2048 1024
Almega3250 32 2048 1024
ATmega3250A 32 2048 1024
ATmega3250P 32 2048 1024
ATmega3250PA 32 2048 1024
ATmega325A 32 2048 1024
ATmega325P 32 2048 1024
ATmega325PA 32 2048 1024
ATmega328 32 2048 1024
ATmega328P 32 2048 1024
ATmega328PB 32 2048 1024
Almega329 32 2048 1024
ATmega3290 32 2048 1024
ATmega3290A 32 2048 1024
ATmega3290P 32 2048 1024
ATmeaa3? 90PA 32 2048 1024

Device Info:
Device Name: ATmega328P
Speed: N/A
Vcc: N/A
Family: ATmega

Datasheet (Summary)

Device Page

Supported Tools
- Atmel-ICE

< AVR Dragon
® AVRISP mkll
¢+ AVR ONE!

X EDBG

X EDBG MSD
8 JTAGICES



Criando um Projeto em Assembly

E programa0iasm - AtmelStudio

File  Edit View VAssistX ASF  Project Build Debug Tools Window Help

Standard Mode = ¥ Quick Launch (Ctrl+Q) Pl = & x

b | B -8 - W d‘l ¥ a | = '| ‘3&| P Ml  Debug ~| Debug Browser | » - | i RON [ HE s - J
S | > | v N He B @ 1 [ A _ W ATmega328P § NoTool
mainasm + X ASF Wizard ~ | Solution Explorer > o x

: | "

2 L -8 @

5 programa@lasm.asm e Gj' S |

; Tl Search Solution Explorer (Ctril+ R ~

; Created: 17/1@/20816 18:51:14 @ Solution” —

; Author : Jadsonlee.sa olution programa asm’ (1p

v 4 || programa0lasm

H

4 Dependencies
| Labels
; Replace with your application code 4| Qutput Files
start: afn] main.asm
inc rie
rimp start
4 »
Properties >+ 1 X

Output v 1 X
Show output from: PercepioTrace ¥ I I I §| ¥a

Output

Ready
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Criando um Projeto em Assembly

v Para compilar o projeto clique em F7 ou Build >
Build Solution.

E programa01asm - AtmelStudio
File  Edit View  VAssistX ASF  Project | Build | Debug Tools Window  Help
e ol 2
- & | P Ml Debug 4 |

|+ Build Solution F7
= Rebuild Solution Ctrl+Alt+F7 St | = : =
b [ O~ . 1 [

. e ]
Main-3 % Build programaOtasm

Rebuild programaO1asm

Clean programa0O1asm

Batch Build...

Configuration Manager...

: Replace with your application code
= start:
inc ri16
rjmp start
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Criando um Projeto em Assembly

v' Apés o build project.

Ml Solution Explorer + 0 X
= @ o-a@
m 3 2 8 p d e f . | Nc con 1" é m a | Ser?ﬂ:rc'r“. Solution Explorer (Ctrl+ S ~
defini¢do dos registradores, i g Bl

b'TS, IOCkS, FUSES' 4 | Dependencies

%] m328pdef.inc

declaragdes da memoria de 4 @ Label
dados, vetores de R B

intferrupgdo entre outros. ) programa0tasm hex

m programaQiasm.lss

EJ programa0lasm.map

@ programa0iasm.obj |
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Criando um Projeto em Assembly

Status Register (SREG)

\/ Exemplo bésico‘ SREG: Status Register

Camy Flag

Zero Flag

Negative Flag

Two’'s complement overflow indicator

N @ V, For signed tests

Half Camry Flag

Transfer bit used by BLD and BST instructions

Global Interrupt Enable/Disable Flag  Registers and Operands

Programa@lasm.asm

T AT << ZNO

; Created: 27/10/2016 16:34:46
; Author : Jadsonlee.sa

-; Rd: Destination (and source) register in the Register File
Rr: Source register in the Register File
R Result after instruction is executed
K Constant data
; Replace with your application code ki Constantaddress
S ta r‘t . b: Bit in the Register File or 1/O Register (3-bit)
‘ s Bit in the Status Register (3-bit)
ine 16 X

Y.Z: Indirect Address Register
rjmp s tart (X=R27:R26, Y=R29:R28 and Z=R31:R30)

A 1/O location address
q: Displacement for direct addressing (6-bit)
#Clocks
Mnemonics | Operands | Description Operation Flags #Clocks | XMEGA
INC Rd [ncrement Fd — Rd+1 LMVS 1
RIMP |k Relative Jump ' PC — PC+k+1 | None [ 2
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Criando um Projeto em Assembly

v Simulando o exemplo.

v' Clique em start debugging (F5).

E ProgramaQ1asm - AtmelStudio St

File  Edit View  VAssistX ASF  Project Build Debug Tools Window  Help
-0 B-An-AMMAXTFH|2-C-|EHQ

o AR R Hex":é‘@;

P Ml Debug ~| Debug Browser ~

-

mal Start Debugging (F5)

5 Programa@lasm.asm

H

; Created: 27/10/2016 16:34:46
; Author : Jadsonlee.sa

; Replace with your application code
start:

inc rilé

rjmp start
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Criando um Projeto em Assembly

v Simulando o exemplo.
8o Selecione a

File  Edit View VAssistX ASF  Project Build Debug Tools Window Help

o - "4 e YTl Sl &, ‘ B Ml Debug - I = b a
e , @ ¥ 2t & Tl [B| @~ ] Bk o L eeATmega32sP NoTool aoa mﬂln.ﬂsm
Pr(;zir;ma(]msm R main.asm | ASF Wizard e em seguida
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E; Programa01asm - AtmelStudio
File  Edit View  VAssistX ASF  Project Build Debug Tools Window Help

- B-Epg- W ¥ ¥ 2 | P Ml Debug ~ rowser ~

I ' > | P Hex | @ - 5 W . W ATmega328p
Programa0lasm -+ X EuElER ASF Wizard

Huild - N/A N/A

Build Events

Toolchain

Device

Selected debugger/programmer

ts

Universid

Simulator

COIeglz Custom Programming Tool




Criando um Projeto em Assembly

v Simulando o exemplo.

v Clique em step into (F11) para executar por

instrucao.

E Programa01asm - AtmelStudio

File  Edit View VAssistX ASF  Project Build Debug
o B-@ o-2 WP XA ¥

Pl [ 2 bl k Hex z%. @

Step Into (F11)

ASF Wizard main.asm +# X

; Programa@lasm.asm
; Created:
5 Author :

27/10/2016 16:34:46
Jadsonlee.sa

; Replace with your application code

start:
inc rilé
rjmp start
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E Programa01asm (Debugging) - AtmelStudio

File  Edit

0

Programa
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S ) e

View  VAssistX  ASF  Project

Windows

Stop Debugging

Start Witho!

Continue

Execute Stimulifile
Set Stimulifile
Restart

Break A
QuickWatch...
Step Into

Step Over

Step Out

Run To Cursor
Reset

Other Debug Targets

Percepio Trace

Toggle Breakpoint

New Breakpoint

Build | Debug

»

Ctrl+Shift+F5

trl+Alt+F5

5

Ctrl+F5
Shift+F9
F11

F10
Shift+F11
Ctrl+F10
Shift+F5

F9
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Window  Help

Breakpoints

Data Breakpoints
Processor Status
1/0

Live Watch
FreeRTOS Viewer
Program Counter Trace
Output

Watch

Autos

Locals
Immediate

Call Stack
Threads

Modules
Processes
Memory
Disassembly

Registers

Alt+F9

Ctrl+Alt+F

Ctri+Alt+V, A
Alt+4

Ctrl+Alt+

Alt+7
Ctrl+Alt+H
Ctrl+Alt+U
Ctrl+Shift+Alt+P

Alt+8
Alt+5



Criando um Projeto em Assembly

v Simulando o exemplo.

E; ProgramaO1asm (Debugging) - AtmelStudio
File  Edit View VAssistX ASF  Project Build Debug Tools Window  Help

Q- [ v -2 N { v v l = I Debug Browser ~

o

| > > | & ¥ e T | Hex B | ®-. = @R 3. A = ATmega328P Simu

+# X

ProgramaO1asm main.asm

i Programa@lasm.asm Processor Status 2 [mf
; Name Value
; Created: 27/1e/2016 16:34:46 Program Counter  0x00000001 &
f Author : Jadsonlee.sa o S gl
i X Register 0x0000
) . . Y Register 0x0000
;tziziace with your application code 7 Register 0x0000
inc ri6 Status Register ~ (DDHE
© rjmp start Cycle Counter 9
Frequency 1,000 MHz
Stop Watch 9,00 ps
=l Registers
ROO 0x00
RO1 0x00
RO2 0x00
RO3 0x00
RO4 0x00
RO5 0x00
RO6 0x00
RO/ 0x00
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“"Hello World"

start:

ldi rl6, 0b0G106GOGO
cut DDRB, rlé

again:
1di rl6, ©b00100000
out PORTB, rleé

l1di rl6, 8boo00OO0O
out PORTB, rleé

rjmp again
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Criando um Projeto em C

v Abra o Atmel Studio 7.0.

ATMEL
STUDIO

s

Atmel Powered by Visual Studio
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Criando um Projeto em C

v' Clique em File > New > Project.

AtmelStudio

File | Edit View VAssistX ASF  Project Debug Tools Window Help

New | #3 Project.. Ctrl+Shift+N Debug
Open P | %3 File... Ctrl+N
Close

Atmel Start Configurator

&)

Example Project... Ctrl+Shift+E

3
Ctrl+S
Save Selected ltems As...
¥ Save All Ctrl+Shift+S
Export Template
Page Setup.
New Project ? X
Print Ctrl+P
b Recent Sort by: Default B = Search Installed Templates (Ctrl+E) P
Recent Files 4 el
) ) AVR Assembler Project Assembler Type: Assembler
Recent Projects and Solutions > et Creates an AVR 8-bit Assembler project

[Assembler]
AtmelStudio Solution

Exit Alt+F4

Name: AssemblerApplicationt
Location: c\users\jadsonlee.sa\Documents\Atmel Studio\7.0 v
Solution name: AssemblerApplication1 Create directory for solution
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Criando um Projeto em C

v’ Selecione C/C++ e, em sequida, 6CC C Executable
Project. D& um nome ao projeto (Name:
Programa01). O mesmo nome aparecerd em Solution
Name. Observe onde o projeto serd salvo
(Location). Por fim, clique em OK.

New Project ? bt
P Recent Sort by: Default = Search Installed Templates (Ctrl+E) P~
4 |nstalled : :
el GCC C ASF Board Project C/C++ Type: C/C++
C/C++ Creates an AVR 8-bit or AVR/ARM 32-bit
Assembler GCC C Executable Project C/C++ C project
AtmelStudio Sol
GCC C Static Library Project C/C++
GCC C++ Executable Project C/C++
GCC C++ Static Library Project C/C++
Create project from Arduino sketch C/C++

Name: | Programa01 |
Location: c\users\jadsonlee.sa\Documents\Atmel Stuclio\7.0 ad
Solution name: Programa01 Create directory for solution
| OK | | Cancel |




Criando um Projeto em C

v Na préxima tela, selecione o ATmega328P e clique
em OK para o projeto ser criado.

Device Selection Pt
Device Family: ATmega ¥ Seal ~
Name App./Boot Memory (Kbytes)Data Memory (bytes)EEPROM (bytes) Device Info:
ATmega3250P EP) 2048 1024 et Nanie: ATmega328P
ATmega3250PA 32 2048 1024 T N/A
ATmega325A 32 2048 1024 S N/A
ATmega325P 32 2048 1024 )
Family: ATmega
Almega325PA 32 2048 1024
ATmega328 32 2048 1024 Datasheet (Summary)
ATmega328P 32 2048 1024 Deiice Page
ATmega328PB 32 2048 1024
ATmega329 32 2048 1024 Sibaoedivdl
Almega3290 32 2048 1024 ® Atmel-ICE
ATmega3290A 32 2048 1024
ATmega3290P 32 2048 1024 ~ AVR Dragon
ATmega3290PA 32 2048 1024 ® AVRISP mkll
ATmega329A 32 2048 1024 2 AVR ONE!
Almega329P 32 2048 1024 iy
ATmega329PA 32 2048 1024 X EDBG
ATmega32A 32 2048 1024 Z EDBG MSD
ATmega32(C1 32 2048 1024 B JTAGICE3

ATmeaa3?HVA 32 2048 1024

Cancel



Criando um Projeto em C

v" O arquivo io.h direciona para arquivos que contém as
definigoes dos registradores, vetores de
interrupgdo, constantes, FUSES entre outros do
ATmega328P. Esse arquivo estda em C:\Program
Files x86)\Atmel\Studio\7.0\toolchain\avr8\avr§-
ghu-toolchain\avr\include\avr.




Criando um Projeto em C

v Para compilar o projeto clique em F7 ou Build >
Build Solution.

Programa01 - AtmelStudio

Standard Mode ¥ Quick Launch (Ctrl+Q) Pl = [l X

File  Edit View VAssist{ ASF Project | Build | Debug Tools Window Help

= N - . =

- @ | = Build Solution F v v | B a | P Pl Debug ~| Debug Browser ~ | » - | e I IO (I i R . B
Rebuild Solution Ctrl+Alt+F7

o E%|e-.i

Clean Solution

. W ATmega328P § NoTool .

mang % Build Programa01 Sl 5
> P "
mng Rebuild Programa01 ‘i G_: @ o-ra@ I
Clean Programa01 Search Solution Explorer (Ctrl+ S ~
Batch Build... 7 fuseh o
Configuration Manager... 71 inttypes.h
il | &' io.h
Compile Ctrl+F7 %] iom328p.h
Zel
#include <avr/io.h> & lockh
7! portpins.h
' sfr_defs.h
—int main(void) 7' stdinth
{ (7 stdinth
/* Replace with your application code */ 7 version.h
while (1) =4 Output Files
{ _ Libraries
} 3 libm
} € main.c
—
4
Pro
sl | &
-
(100% ~



Criando um Projeto em C

=]
=
Solution Explorer = Solution Explorer v B X
it T 4 2 |
¥ |€'Go -3 @ - i
9 R o-a@| <E*Gi & o-B|
x| T Tt -
4 [ Search Solution Explorer (Ctrl+ e -: Search Solution Explorer (Ctrl+ 2 ~
_ 4 | Dependencies = _i Solution 'Programa01' (1 projec]
0 I_'1| .
Solution Explorer v I X = common.h 4 i Programa01
s ' fuseh b =4l Dependencies
Gj | v@ - & r@ | 7 inttypes.h 4 | Output Files
| | 7' ioh [@ Programa01.eep
Search Solution Explorer (Ctrl+ P ~ ﬁ, iate (2 Programa01.el
7' lock.h = 5 @ Programa01.hex
& Solution 'Programa01 (1 projec] " portpinsh [ Programa01.lss
i (7' sfr_defs.h D Programa01.map
4 i __L.— > '
e | Programa01 7' stdinth E] Programa01.srec
P[54 Dependencies==" 1 stdinth b [ Libraries
= Output Files & serdoni L
i ] b =4 Output Files
4 Libraries bl Libraries
(4 main
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“"Hello World"

#define F_CPU 16000000UL
#include <avr/io.h>
#include <util/delay.h>

int main(void)

{ ,
DDRB = @bo010000e://PB5 COMO SAIDA E OS DEMAIS COMO ENTRADA
PORTB = @x2@;//PB5S = 1

_delay ms(1000);

while (1)
i
PORTE = @x00;//PB5 = ©
_delay ms(1000);
PORTB = @x2@;//PB5

I
}

i
(="




“"Hello World” - API Arduino

// the setup function runs once when you press reset or power the board
void setup() {
// initialize digital pin LED_BUILTIN as an output.
pinMode(LED_BUILTIN, OUTPUT);

}

void loop() {
digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)

delay(1000); // wait for a second
digitalWrite(LED_BUILTIN, LOW); // turn the LED off by making the voltage LOW
delay(1000); // wait for a second

}
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