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Chapter 103. Hello Blink
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_ GCC C Bxecutable Project  C/C++ L]
4 Gicex Creates an AVR 8-bit or AVR/ARM
Arduine-Boards 32-bit C project
Atmel-Boards GCC C Static Library Project  C/C++
User-Boards
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Atrnel Studio Selution
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‘2ol BES w29 vlo]AAEES Hste Ao Uehdch ASE Ulo]32IEEe

T ——=

2 OFFolke o] AREE = Opo] 22 EE2]Ql ATmega328P5 AHETIC

a8 — ™
B Device Selection @
Device Family: | All - device P
MName App./Boot Memory (Kbytes} Data Memory (bytes) EEPROM Device Info: =
ATmega32 32 2048 1024 ' Device Mame: ATmega32aP
ATmega324A 3f 2048 1034 Speed: 0
ATmega324p Sf 2048 1024 Vi TS
ATmega324PA 32 2048 1024 i o
ATmega32s 32 2048 1024 Sl megasys
ATmega32so 32 2048 1024 | ' Datesheets
ATmega3Z5oA 2 2048 1024 L0
ATmega3250p a2 2048 1024 Supparted Tools
ATmegalZSoPa 32 2048 1024 ~ AVR Dragon E
ATmega&ESA 32 2048 1024 .. AVRISP mkil
ATmega32spP 2 2048 1024
AVR ONE!
ATmegal2spa 32 2048 1024 e
ATmega328 32 2048 1024 & JTAGICE3
ATI'I‘EQ&;'-‘E&? 32 2048 1024 2. JTAGICE3
ATmega32o 2 2048 1024 p—
ATmega3290 32 2048 1024 =aelLE
ATmegal290A 32 2048 1024 & Simulator
ATmega32o0p 32 2048 1024 = & STK500 B
4] m | 4 - STKE00 X
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f B Helloworld - atmelstudio

TOF BE(E Z27(V) VAsstX ASF ZE2®=(P) Lo OHID ERM W ESZH
Pl S A ¥ 9 - - S-S B R PR Debug -Jl@|
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HelloWorld.c > E3SR 1] -
= %
+ HelloWorld. c -
: E
+ Created: 2014-03-28 2 F 1:14:20
# Author: Gyeongyong
®f

@ =24 'Helloworld' (1 =2&E)
4 Helloworld
=4 Dependencies
i=d| Output Files
b [ Libraries
|€] HelloWorld.c|
#include <avriio.h= —3 szl

Elint main{void)
{

while(1)

{

/70000 Flease write your application code

== 57| HEx(S): | XDK Packaging ] @i | x| =

C 2Ed m2lyoAs ISP Yoz m2 ;3 2L 5t, ofFoll 2:ofs
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ofE™ AEC] Q9] ‘HelloWorld.c’ T& #o] FT& 18 At} I& 1L ofFolr 219]

CAlY 139 WPBS)] 42T LEDS 1% 7170z &

FE 1. HelloWorld

#define F_CPU 16000000L
#include <avr/io.h>

#include <util/delay.h>

int main(void)

{
DDRB = 0x20:

while(1)

{
//TODO:: Please write your application code

PORTB = 0x00; // 117]
_delay_ms(1000):
PORTB = 0x20; /] #7)

_delay_ms(1000):
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return 1;

== =X
E= g7 gmegy (g - - S x| =

“"Hel loWorid.cpro)” 2=SEH "Loredul ld” WHets E =L LE. &
ZHO| EEEM “PostBuildEvent” &S HUELUICEH ($(PostBuildEvent )’ = ""J0[(2y (1= "M 22 ET

"DiAtem| Studio ProgrammingtHel |oWor (dfHel loWor (diHel loWorid.cproi” Z2RE2] "CiiProgran Files (=06 At
“HelloWorid.cproj” ZEHEH "Build” &S HEMSULCH
"HelloWor|d.cproj” ZE2HES WEsHELICH

. el — = -
mmmemmee WS HT EE AN M 1, A 0, WE O mmee

a9 5

- AT TAR]

ofola2AEZRS 9% 7|0 LS

2 JheAn Y 104 AEE &

HEX' 2 &tz 7HKch £248 A3/t =g
£ 24 0|29 ‘HelloWorld” tjallgjg]7} Hoji 1 ofgfjo] &

ZAE 0] F<l HelloWorld 7} B Zlojtt. m2AE tjg2] ofgfjolz &4 FEI}F YAJs

R

Zduotde A= 3 ofg ‘Debug’ HHE2]o] APE. O 19 gdo] me2AES AP

z

e HEX 1}t 9] AR = ‘D:\Ateml Studio
Programming\HelloWorld\HelloWorld\Debug\HelloWorld.hex 7} ElC}.
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i - 0
@Uﬂ « HelloWorld » HelloWorld » Debug - |4, | | Debiig Z 44 ol
Fe~ [Mezz=om. 27 M4 =g = 0 @

rSHR 012 » ET 2R 23 37|
J— R
|| HelloWorld.d 2= SKB
= SojEgE| |_| Helloworld.eep o=, C. 1KB
|| Helloweorld.elf 2= GKB
& =2= | || HelloWorld hex o= 1KB|
|| Hellowerld.lss 2= L 5KB
M H=H || Helloworld.map 9= _  MAP_File 13K
& 22023 @) L] Helloworld.c 0 mpe 4Ke
=i E L B ] || Helloworld.srec SREC mpa 1KB
(2] makedep.mk Makefile 1KB
€ g =9= || Makefile ] 4KB
Helloworld.hex
— Intel HEX file
=g SFE 2014-03-2B 25 124
37|: 529HH0IE
o= SEE 2014-03-28 2% 1223

3% 6. HEX 142 A% o=lefe]

olx] A4 7|A0] LS ofFoll Qb HEZ Cf2C 3 X o|th ofEW AR QO
A ‘=4 — Add target...2 AEISH WA} o] Ao AREE USB-ISP AX]= STK500 T2
AHgShe RlolBg USB-ISP ZZx|o] &9Hd COM ZES AMEIst "Apply” HES

B
SPIRW T2 IS 2T SPY] 91s) ALY AV} olEW ARCIed] SSH

- = ik
B Add target L&J

This wizard allows you to add tools that are not detectable (e.g. serial connected
tools)

Select tool |STK300 -

Select Serial port

ooy

a2 7. Add target &

L%
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AHgE AR7 SE2EQoW ‘=3 — Device Programming’

rlr
i
T
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1o
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=2
Programming HE(+#)2 2] 2. 523 ‘STK500 COM39' 2 MERst1 AHR|(Device)=
ATmega328P5, QIEHo]ALE ISPE AMESt & ‘Apply’ HES F2H I3 83 T2 7ol

bt

STKS500 (COMB38) - Device Programming [
Tool Device Interface Device signature Target Voltage
|STks00 v | ATmegas2eP  ~ |IsP —- Read —  [Read| |X¥|

| Interface settings 5P Clock

Tool information

(1 1243 MHz
Board settings )

The ISP Clock frequency must be lower than 1/4 of frequency the device is operating on.
Device information

Memories L
Fuses
Lock bits

Production file

Getting clock value. 0K

[E] Getting clock value..OK

2 8. Device Programming %+

L

A

‘Memories’ BiS AEI5}T ‘Flash' H8o] Anfd 2 AA= HelloWorld.hex mfdS XX

o

=2
5 ‘Program’ HEZ E2{HA}.
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i ™y
STK500 (COMB38) - Device Programming [
Tool Device Interface Device signature Target Voltage
|STKS00 = | ATmegaz2ee - [P | - Read|  — [Read| [
Interface settings Device
Tool infermaticn Erase Chip 'l | Erase naw |
Board seftings Flash (328}
Device information Doatemi Studio ProgrammingwHelloworldiHelloWorldwDebug#HelloWorld hex - | |
: ':;'I : £, = -
Memaories L ras_e device before prograrrjmmg PP | | Verify | | et ‘
F || Verify Flash after programming
uses
Lock bits EEPROM (1KE}
: >
Production file

[¥] Verify EEPROM after programming &|

Getting clock value..OK

(-] ok

o

L

2 9. HEX mhl A=
‘Program’ WES F2H 7|Ao] o] TR E H1, TRIET} JFA o2 o]RojX|H
A

offolr Quo x| 13¢ W(PBS)] AT LED7} L& Aoz Zwols AL &

[edk=ig
a AN v =

2 oot
I3 89 ‘Device Programming U= QoA ‘Fuses EBiI2 AMEIS| HX} ‘Fuse Register &

A Y 'LOW’, ‘HIGH', 'EXTENDED'2}= 3719 =g &Qld & ok 13 102 otF

ol Qw0 Al8E ATmega3289 &= Zrolc}.
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STK500 (COMB38) - Device Programming [

Tool Device Interface Device signature Target Voltage
|STKS00 » | ATmega32sP  » [ISP =] Ox1E950F Read| 49V [Read| [}
Interface settings Fuse Mame Walue a
Toel informaticn @BODLEVEL |27 ¥|
Board settings @rstoiseL. [ E
@ DWEN ]
Device information = L 4
) SPIEN |
Mermories = e
(%) WDTON [
Fuses | = s
() EESAVE [
Lock bits = .
1 BOOTST | 25AW JF00 =
Production file Fuse Register  Value
EXTEMDED  OxFD
HIGH OxDE
LOW OxFF
. Copy to clipboard
[¥] Aute read |—|
[¥] Verify after programming Program | | Werify | | Read |

Starting operation read registers
Reading register EXTENDED...CK
Reading register HIGH...OK
Reading register LOW..OK

Read registers...OK

B Read registers..OK

2 10, o}Fol 210 AF8=E ATmega3289 &= 7t

ol AFollA A2 71U ATmega328e UE IMHz 27|18 ALRsIEE MAE o0l 9lo] 1%
Aol ofyet 16% HAo= LED7} ZAMAd Jlg 7|9stert? Bereo g3t 7]&
325 HAEHe dZHsty 13 100 Po] &= ZFe =elsf EAL o] o FoT AL
‘Interface settings’ Eio]A] ISP 222 AAst= HXo|ct Z=2 MHAO] ofg& HyS vy
stch." 1 Elof 9tk =, ATmega328
o] £7] AAL IMHzZ ZFABIE= MAEo] Qlomz [SP 222 250KHzEC} AFe gtoz
AAstojof stct. ISP 228 AAsty BEX

oP /\ O]q-

ISP 252 ATmega328 4F 259 1/48th Afotof

0

gy
ﬂJlo

sholsh B9 23 10w ohE ke THe
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ofFo|: Q1 B Eol 27 &3HAl9]
ATmega328 ATmega328
EXTENDED 0xFD OxFF
HIGH 0xDE 0xD9
LOW OxFF 0x62
B 1. BEX ZFun

BX Zho] ool Qv wWoo] AMRH S ety ‘Program’ BIES R29 X AHAY
o] gawy o 16MHz 252 AMEStES ¥AEH. oAl ‘Memories” oAl HEX 4
S AdRE 8L gxg 13H W(PB5)o| 9ZE LED7} 15 A0 2 7hwkrjal 719 3hol
g 5 AS Aotk

‘Device Programming’ C}o]d 2 10]|A] ‘Memories’ B AMEGIH ZgjA] o @2]o

ELF 122 9o} 4% HEX mtz Wit
71Al0) wdo] YAEE CeAEelE AHE ELF fdols w7 Au Sol ma
o glo HEX mtelo] s} 37]7b Acke AHMS ¢ 4 9ok ELF tdg ooz
EgeR YR sle APl AP AAT 377F 2 U npde] AL HEX ot

S AFgsHs Zo] .

QR ¥ A9 mdo] J|EAOoR ELF mdo] elso] 9182 2 4 9ok ELF:
Executable and Linking FormatQ] ofo]j2 ofEW AEC] QoA AFRSt= avr-geco
A ZAupdo] Autg Adshes IY PFAS YERITH avr-objcopy L2 1582 AR/ E

olE® AET)oL TIoHEt =2 MA|S 4 9lo] ofEW AECI QoA A|YUstA] e 7%
o
=

Al 7 F sfolt). ofEW AECIOS A3
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ER=x=)
%= 7|%: | Highest Ranked ~| | Available Downloads 7 ol
Available Downloads . "
{:f‘ Arduino Ide for... —= ,—l
All v Arduine for Atmel \\ E
Updatss Studio is a simple and... ‘ ‘ \
3,1 LUFA Library [ Free | . ‘:}isc“r?ol
= LUFA, the Lightwsight ’
USE Framework for A.. — Created by‘\.ﬂrual Micro
Version: 1404.1
(& Atmel Gallery BB 2  pownloads: 55615
E Improved download of Rating: #rirderird
xRN, Mare Infermation
Getting Started
t"w! XFeatures - Beta m Revi
w8 Nice to have features in L
atmel studia. Hrirdrdnk
Dragon.J. Kim
~~r Naggy | Free | 5/2/2014 Version: 1404.1
Compiler diagnostics Good Good
and preprocessor lowli... ik
T Mihail Teplyakov
12 34 5 p 44292014 Varsion: 1404.1 =
W A
a9 11 = EEAL

A

stAF Wa]RtoflA] ‘Arduino Ide for Atmel Studio’ & A®sto] AX|5}A}. ofEW AEC]0E
CHA] Al8istH offolx=g5 st A4 ZFo] Yehdrt. offFolk m2 o] MR ojlg |t
A2ARE e S XSttt ool m2 asio] WA AA] AT 4 Qlon=z MHR|H

ofFoll m27=8 HAS MEisty 'OK HES F2

=2 T O
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Configure Visual Micro

-

¥Wa  Please specify a micro-controller Ide location

Visual Micro needs to know where, on your computer, application(s) such as the Arduino.exe are located.

If an application is not already installed then please download it using the 'Download/Install’ button.
Support for some platforms is still under development and we value feed back in cur forum

Arduine 1.0.x v

Enter the ide folder location (example: ctarduing)
C:¥Arduine

Opticnally enter a sketchbook location
Diarduing

Download/Install Ide ‘ [ OK J | Cancel

¥ Help and information
How to test a new installation
Getfing staried
How to debug arduino

I 12. Arduino Ide for Atmel Studio AX

£
e
l
=
hu
ad
un
N
i
Y

JElstH ‘Sketch Project’zhs A2 Ulw7F F7HE AS &g

=
2 ook ‘md — A& 9HE7] — Sketch Project’ UWlR-& AMEl6IH AAA] L2AEO] o] F
< UYshs Aol mAIHC
o [ Y
Create a new arduino skeich project? ﬁ
Enter a name for the new sketch =0
=B

HelloBlink

‘HelloBlink'2t 1 ¢l&sty ‘8ol B{ELQ =20 Jal (204 adst AA x| tjalga]o] fz2

==
==
< n2AE7Z MAETH HelloBlink.ino @dos X502 setup 42 loop 49 A 9]

7b et

_12_
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# Helloslink - AtmelStudio

= =

oHF) HEE E27)(v) VAsistX ASF Z2EE@) HC(E)
b e 1 Iy e =R

i | Arduino 1.03 ~| | Arduino Uno | B = §|

HelloBlink.ing ¢ EXSERelG

P EMBP A GLaiima| >0 b |«=E

COHTD) =30 2W) =SZ¢
EA | b owifpebug ||l
1eai= (G~ i El =5 L

= *E

"

5 HelloBlinkino

Evoid setupl )

{

f+ add setup code here =/
)

Evoid loopl )
[{

J+ add main program code here =/

=44 'HellcBlink' (1 ZE®E)
HelloBlink
=d| Dependencies
=4| Output Files
< Libraries
[ isual Micro
] HelloBlink.vsarduino.h
¢+ HelloBlink.ino

4

-

CEAE =

HelloBlink on board 'Arduino Uno'

= 14. HelloBlink 2 AE 7]

Heoe 8t ¥9o= Mz

_13_
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Arduino Boards

Arduino Serial Communications
Atmel Debugger

Debug Location

Dievice and Debugger

Ribbon =% 2|

Visual Assist X

Lzt o2 357

Ci

o ojor=

T
I

I
=
2

B L 1 A =S
[
l'g
4o
=

=)
=]
S

ufl
|m 1
ri e oop
e e T
S e
rh
ﬂ
Fa)

el
M |F

3@ 25o= g AN

ARE AL ZE(C)...

a3 15, ofEW ARCQ Sul ok

‘Arduino Boards' EH} Ik

B Eo]
offoly wEL
£ obroliet AAH Alejd
Aab GAHE A2l mUEZ
Solwo USBE E5] ZBEe

FRS M9sts 38 WaR s o =

‘Arduino Uno'&

offol m2 I3 BFES UBh: B2 wAch offol:

Aelstet, ‘Arduino Serial Communication” 8} W&
EE Mefsbs g uhao} opfolno] A2y RUE g1
L weos pyed. o zEL @A) of
29 Al E(COM) ZEES JEi5]

ol o4
&
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obzoli ¥ E A ADERISERIE!

(® Helloglink - Atmelstudio
oF) BEE 27|V | vAssistX ASF ZE®EP) 20§B) CjHI
Pl S % B9 -8 (AR
P e AYh DM d |2 U b E(E

: | Arduino 1.05 ~| Arduinc Uno ~

AVl ASF \Wizard

z I ‘@ void loop(y...

g

{% loop -
=vofd setupi )

obzoli 22 13 BA A obFolr 92 mE A

I3 16. Arduino Ide for Atmel Studio®] £} HE

S d¥si WAL ZE 2+ 0.5% (tAHCR opfolk 210 ¢X|E 139 H(PB5)o| A

FE 2. HelloBlink

void setup()

{
pinMode(13, OUTPUT); // 13"

r |
o
]
i
to
[r
i
nx
oX

void loop()

{
digitalWrite(13, HIGH): // LED #7]
delay(500):
digitalWrite(13, LOW); // LED 117]
delay(500):

ol
=
ki

Fes PAF & WY - AY oy B Cl + S 712 w2 WR" Uge A%
e - 224 U OlE, F7 7] B Bule £24 UE BE(E)E =9

Autel sjEAt @87 gickw obFoli IDEO|Aet nhvixle me 1ael

=]
HUo R
[d
o
tjo

|4
o
o,

|u
N
i)
I=!
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AA ZA] Hlme]oA RR|sHe ¥]&S &l &t
e “Fx
== =7| M5 | Micro Build -3 @S| = | =

Compiling "HelloBlink™ for "&rduino Uno
Bimary sketch size: 1076 bwtes (used 3% of a 32256 byte maximum) (4,27 secs)

offoli AEtgo] mz I ox] Zudo] YgAoz TUW HEX FAAE 7L 71
of malo] AECE 7170} YL 9 AARE e o] A E A
et 927 gt ofFolx 9n wed = = 3 8xh ZRae gee

2 YShAL A WA ISP YAlS & T

>
)
1
o
ST
=2
o
ox,
e i1
i 2

m
>~
el
o
ol
%
N
S
Rl
o
2
17
=
>
o
fru

=2 O 11— ?ﬂjEE-

ol
ok
N
19
él'
>
rr
iu}
£
oY
>,
)
=
“
o
v
Hm
T
i)
15
0
£
oY
>,
)
£
rim
b
rr
0
£
o
ol
ol
)
52
=]

g Atolof] opf® Xpol7} glrt. obFolk=7F USBE ol HFEet d2d ZES Sl 5

SpAo) A EHQlstil F5 718 el 8l LED7} Zi el rte

£5 0 X

Z2 57| MEES): Micro Build P &S| x| =
Compiling 'HelloBlink® for "Arduino Uno’

Binary sketch size! 1076 bytes (used 3% of & 32256 byte maximum) (0,18 secs)

Uploading to 1/0 board using ‘COM3G’

Done uploading

m

ISP XS o]&sto] 2 a8 AZE F{HA}. Arduino Ide for Atmel Studio= ofFo]k
m2awo Yus AlGslnE ISPE S6) ZRIUE Q2T oy 9lsiH: WA ofFolw

Z2 A ISP A "= — 20 diio] SSAIFAC ot AR ISP AR|7Y

_16_
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offolle m2I2olA My AVRISP'ef: o]g02 520} qlrtn Jp¥sial. 55 Wue
ofFol m2 a2y S Aty Ho

-

sketch_mar29a | OFR0|= 105 = 5

oy ®E 2748 [EF) ez
Ats = Ctrl=T
A STEL7|

ATT ST & ME D7

sketch_mar29a '

NE|2 BLE Ctrl+Shift=M | -
HE r
g2 ZE b
e ¥ AVRISP
SEEH 24 AVRISP mikdl
USBtinyISP
USBasp
Parallel Programmer
Arduing as ISP
© My AVRISP
1 r

Arduing Uno on COME

O 19, o}Folyx T2 JHoA ISP AR 52

QoA ‘=& — Visual Micro (Arduino 1.0.x) — Programmers’ &S X

% L=
S5t AFEE ISP AHA|Ql My AVRISP'S Mgt

J s

_‘|7_
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T=2m 2w |
Visual Micro {Arduing 1.0.x) Boards
Command Prompt Serjal Port

B
i
Ggl Add target..
&

Drevice Programming

T =7 BB AT

Ctrl=Shift=P

Cirl+K, Ctrl+B

Serial Monitor

Other Serial Ports

Programmers AVR ISP
=7t 7|5 DEIFHA)... Upload Using Programmer AVRISP mikd
VBT i -
4 B =3 3enR). {fa] Burn Bootloader USBtinyISP
E Atmel Gallery Profile... 33
i eSO E O & Reload Tool Chains UsBasp
q 12 E3E).. Reset User Interface Paralle| Programmer
b 28 HR27| 5 2D, % Platform Explorer PICH I
i€ AT EEO. -- V| My AVRISP
ki A A1 B(C) [ZF Try, Buy Or Activate The Full Version ¥
I s e=tind

ENTTIITRTTIS 'l I

a7 20. ISP AFx| A=

t&& ‘=3 — Visual Micro (Arduino 1.0.x) — Upload Using Programmer & A&

<

t}. Upload Using Programmere EZ HH%2 Al2|Qyt ISP BHAlS MERSE 4~ QI 2 5

ch

BN

lmﬁlﬁ]

== |20 l
Visual Micro (Arduing 1.0.x) v Boards L4
1| B command Erompt | Serial Port *
5 Device Programming Ctrl+Shift+P Bl Serial Monitor
G Add target.. Other Serial Ports 4
l B 3o zzmaxm). Ctri+K, Ctrl+B Programmers d

£7} 7|5 BRI RHA)...
SE B2(THR)...

Upload Using Programmer

=

| Burn Bootloader

& @ <

Atmel Gallery Profile...
4 Reload Tool Chains

s Reset User Interface
L L7 o YEWZ|Mm..
AREA BEIC)-

1| £M(0)..

BT T I I

Blatferm Explorer

n T O M m - o

0 =

Try, Buy Cr Activate The Full \ersion

a2 21. Upload Using Programmer %

ISP AFAI7} ARE QAR nES Sul 2uulacA Zolsta F5 712 w2 Uil ISP2
£ st H9ol= offolwo] HEars Agstx] ¢ron] BEwrizt

E g o REHJ} ARt A2 719stoof &

-1
1°
2,
i)
rr
oy
fu)
M 2
rd hu
I=!
u
|J
o
o
i
hu
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= > 1 x
== o3| M=05) | Micro Build Jl @ @S| %=
Compiling "HelloBlink® for "Arduino Uno’ s

Binary sketch size! 1076 bytes (used 3% of & 32256 byte maximum) (0,19 secs)
Uploading to |0 board using “my_avrisp’
Oone uploading -

a4 22, ISPE &

208 ARE AR

o

BeEzOr XIYATHL sle AAS "L gt ‘=1 — Visual Micro (Arduino 1.0.x)
— Burn Bootloader’ W& dEFgo2H REICLE Al L& 4 Qf. REZL S 1§

] ‘Upload Using Programmer’ U]&7} A&ig]jo] Qlojo} st}

Visual Micre (Arduing 1.0.x) 4 Boards 4

| B command Prompt Serizl Port ¥
U  Device Programming Ctrl=Shift=P & sarial Monitor

Fgl Add target.. Other Serial Ports v

I & Zc =z smm.. Chrl+, Ctrl+8 Programmers ’

=7t 715 EE|RHA)... v | Uplead Using Programmer
| B =3 Bme). (& Burn Bootloader
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int count = 0;

void setup()

{
Serial.begin(9600);

void loop()

{
count++;
Serial.println(count);

delay(1000);
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