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A= Apu

1.1 Atmel Studio 7.0 ARZ5}7|

AVR OpO|3 2 ZHEEZQ| ISP 7|52 0|8310] PCOM =203 FEE 23t 2, 2O (" Hex) =
ATmega128 2| Z2{A| H= [0 CHREE 510 s &= UCh ZE

IeiM = LK Z2I™ CH2Z2(USBasp)S HZSH = Atmel Studio 7.0(E
TS & g OREE & £+ UCL

ATMEL
STUDIO

S

Atmel Poavered by Visual Studio

<& 1-1-1> Atmel Studio 7.0 A|&t otH
1.1.1 Atmel Studio 7.0 AX%|
Atmel Z4|O|X[0f T£35H0] Atmel Studio 7.0 QIAE LY S CHREE 2Hop A X|SHEL Atmel Studio 7.0 2

—_

Atmel 2T E Q0] uEI 123 332010} Atmel EXIQI2 Eatstn QUof HEQ| 7+ AX| 10| He QiCt
Atmel Studio IDE CH2ZE I{|0|X|

Software  Description

|’\») Atmel Studio 7.0 (build 1188) web installer (recommended)
(2.46 MB, updated September 2016)

View minimum system reqguirements

This installer contains Atmel Studio 7.0 with Atmel Software Framework 3.32.0 and Atmel Toolchains. It is
recommended to use this installer if you have internet access while installing.

|’\'-) Atmel Studio 7.0 (build 1188) offline installer
(863MB, updated September 2016)

View minimum system reguirements

This installer contains Atmel Studio 7.0 with Atmel Software Framework 3.32.0 and Atmel Toolchains. Use this
installer if you do not have internet access while installing.
SHA: c549b4cbba392b93fa18990515a26f59fcB1cd61

Release Notes

PDF  Software Description

= Atmel Studio 7.0 Release Notes
(file size: 1,01 MB, 84 pages, revision 1.0, updated: 09/2016)
Release notes for Atmel Studio 7.0.1188

<12l 1-1-2> Atmel Studio IDE CH2E I|0|X|

o
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http://www.atmel.com/tools/atmelstudio.aspx?tab=overview

1.1.2 LK =27%H C|R20{(USBasp) =208 AX|

LK YHICIE =T O X|(www.lkembedded.cokr) AtE24 E= Of2fe| @AE Sl LK ZE1 CHR2EH(USBasp)
EZIO|HE CH22E ot =S 21 dX[oich =210l dX| 2 K Z27 L2 2 H(USBasp)S PCOf

GIZotn HABAIRIES Sof HANOR QIM0| EIYER| HHOIBHL

LK T2 CHRZH(USBasp) E210|H CHRZE

IYE SHA 27V =22H
e mE Hm e E &S

48 KPCE
4-§ Atmel USB Devices

§ Usgasp
- IDE ATAVATAPL HE S8
& Jungo

& =g

E=g

il
2 CIE{H O~ TR

Jm

<38 113> FRBIR

1.1.3 AVRDUDE A%]|

AVRDUDE = AVR 010|322 ZAEE2{2] ISP(In System Programing) 7|
Y=L 5= REL|E[O|CL ot EAE Sl LREE =L
AVRDUDE 63 CHHRZE

+ avrdude-6.3-mingw32

- |+

£ 0|83l ROM 1} EEPROM O|O|X|E

avrdude-6.3-mingw32

E7] 2

gy moZAAMEE - BROGY - M EN

) g%

g= v

o @

<12 1-1-4> AVRDUDE 63

CHR2EE BE2 "avrdudeexe’?t “avrdude.conf” 2 7H2| Lt S "C:WProgram Files (x86)WAtmelWAVR Tools” 4 20|

"AVRDUDE" EEE 4d50 O|sA|ZICY.
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http://www.lkembedded.co.kr/
http://www.lkembedded.co.kr/shop/board/download.php?id=referb&no=79&div=0
http://download.savannah.gnu.org/releases/avrdude/avrdude-6.3-mingw32.zip

» ZEE » EZ C~3(C) » Program Files (x86) » Atmel » AVRTools »

1

=)
o

~ = 2H0|=22|0 =3 v =8 higf v A EH B~ 0 @

7

AVR Battery Studio
| AVR Wireless Studio
| AvrAssembler

AvrAssembler2

AvrDragen

AVRDUDE

AVRONE

AviProg

AvrSimulatormk2
| AvrStudiod
| AvrStudioPlugin

Compilers

Help

ICES0

ICE200

JTAGICE
| STAGICEKD
. Parsers

m

. Partdescriptionfiles
QT600
STKS00
STK600

AVRDUDE =73+ &t 2017-01-05

Te B0

<8 1-1-5> “CWProgram Files (x86)WAtmeWAVR Tools” AZ0]| "AVRDUDE" ELE 44

» ZEE » 2 023 (C) » Program Files (x86) » Atmel » AVR Tools » AVRDUDE v [+s W AVROUDE Z4 yl

E
‘

o
i | o3

20| =742 0] =8 v

] avrdude con
1 avrdude exe

20 g

o

<32 1-1-6> "avrdudeexe’?} “avrdude.conf” 2 71Q| ot O|=
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1.1.4 Atmel Studio 7.0 B} AVRDUDE %=

Atmel Studio 7.0

External Tools &0{|A] Of2fle] MEE U F “Use Output window'=

WTitle: USBasp

o AlS
= =2

A7 AT Ol BEQ| “Tools — Extemnal Tools"E &

@ ©
File  Edit

Project  Debug

® o erors | [ 0 Warmings

standard mode [l cuick Launc

T

B c
& D
£
&

Ctrl-Shift-P

CtrlK, Ctrl+B i

@o

<2l 1-1-7> External Tools =&l

H= MA3t2 "OK'H

BCommand: C:#Program Files (x86)WAtmelAVR ToolsAVRDUDEavrdude.exe
BArguments: -p m128 -c usbasp -P usb -U flash:w:"$(ProjectDir)Debugtt$(TargetName).hex":i

Menu contents:

External Tools

Title:
Command:
Arguments:

Initial directory:

Use Qutput window

[ Treat output as Unicode

UsBasp
C:#Program Files (xB6)#AtmelWAVR Tools#Ay E]

-p m128 -c usbasp -P usb -U flash:w:"$(Project [E

D

rompt for arguments

[
c

lose on exit

)

[ OK Cancel

||

<12l 1-1-8> External Tools &
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1.1.5 Atmel Studio 7.0 =2MIE AN

At Ol HE2| “File — New — Project"E& 2 &SHHLt “Crl+Shift+N"2 +ECt

y

Import v 1 i Ctrls Shift+E

<12 1-19> TRHE AN 22|

2= 8l “Create

(5] B: B J: J: ]

<dY1-1-10> ZZHE WY &
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C|HfO|A MEH XO| HE|H "ATmegal28AE &
MEHSIH Z2ME M 2l H0| g2l 2 7|2 E29 ZEJ MYEICE

Davice Selectiof

Device Family. &

Mame App./Boot Memory (Kbytes)Data Memary (bytes)EEPROM (by
ATmegal28l 128 8192 3 ATmegal28A
ATmegal2gd 128 16334 @ - N/A
ATmegal2g4p 128 16334
ATmegal284RFR2 128 16334
ATmegal2g8A 128 4096
ATmegal28RFAL 128 16334
ATmegal28RFR2 128 16334
16 1024
1024
1024
1024
1024
1024
1024
1024
1024
1024
1024
24

N/A
Family: ATmega

Supported Tools

Spna@nno

<2 1-1-11> ClHO| A Mef A

Creating project 'GecApplicationl ...

-

<A 112> ZRHE 4y T ¥

@ Goo
File  Edit
1

main.c

3 mainc = C:#User ccApplication] #main.c

<18 1-1-13> Z2HE 7|

rhr
mum
1]
I

=
0x

1.1.6 Atmel Studio 7.0 B} LK Z=1]3 Ck2EM(USBasp)E 0[&5101 OHEE= ==
mzE ACE RS

[EO| ZAZH SEHH otEtel Znt Fof of2f aZar 22 HiAIX|7F SHEC
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file Edt  View V Project  Build  Debug
- 8-a
bl

main.c

2 main.c

-
ication’ (1 p
cApplication1

ependenci
CtrieF7 b
b [ Libraries
mainc

Output
output from
t “PostBui It ,
t B in Prog; ot vr .comnon, targ ojes IserstiLK opMCGARR | iGat ol G

plicat

d or up-t

<7 1-1-14> £8M e

£2M 9E 3 4T Ol Bl “Tools — USBasp'S S2Y3ICL T2 RE7L YAOR 5|YCtp
ShEro| Zat &of of2f 12T 22 HAX|7} EEECh

Window

ommand Pro

main.c
> mainc
-
cation’ (1 p

4 B Gecpplicationt
¥

i USH

verifying
4 b

<Jd81-1-15> Z23 Y2
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1.2 O}5F0|'= 2AFHIX| ARZSH7|

OFEO0|le AFX|= =22y
2|5}

oHHO|| Ct &= OfF

1.2.1 0[50 | 2HIX| CIRE=9Q)
C}Z2O| OFFO| AtO|EO|A A}

S
IJEE X

x|
8ol 2

Xt

gt FE

W& SOIL,.
=of o

g MK &

T4 https,//www.arduino.cc/en/Main/Software

=2 Il FLiAME )=
C:WProgram Files (x86)WArduino Off A X|7} =ICH

Q| <2 2-2-250f A w7t

©.0

instructions.

o= A o
RE JlHtez 433

ARDUINO 1.6.7
The open-source Arduing Software (IDE) makes it easy
to write code and upload it to the board. It runs cn
Windows, Mac OS5 X, and Linux. The environment is
written in Java and based on Processing and other
open-source software.
This software can be used with any Arduino board.
Refer to the Getting Started page for Installation

b= Ao 2 CIREE

Windows Installer
Windows zip file for non admin install

Mac OS X 10.7 Lion or newer

Linux 32 bits
Linux 64 bits

Release Notes
Source Code
Checksums

<8 1-2-1> 0RO AKX LH22E

SHACL L22E 2 dX| 825

f=lf=@]=]
@U'l ZEE » 2Z CjA3 (C) » Program Files (x86) » Arduinc » v ‘ #,H Arduino Z4 ,0‘
T8 v 20|22 2 v S0y - =71 M =G E@~- 0 @
W EARY e | |
B oe=c 1 | } | ,; l { ’ I ‘ k|
M HiE B3 dist drivers examples hardware java lib
HoA2 ex ; i
4 My Skype Received Files “1 ,‘Il i ,” ( g
. > 1 f |
i Sen_sink E libraries reference tools tools-build | arduino.exe ardumo |4J
& Google =2t0|= er ini
1. media_cache_v2 A N
g § M & 9 «
Qo ey - e - e =
it el arduino_de arduino_de arduino-bu libusbo.dll msvcp100. msvcri00.
bug.exe bug.l4j.ini ilder.exe dlil dll
- E0IE3E B -
B | f‘h“j‘
F Hite revisions.tx  uninstall.ex
AR t e
-2
, 2000 g5
= = A =
<38 1-2-2> OFF 0| AAX| EH
HFA O |Olhr|. H | |-|: | J\l | '6'H|-I ||.
—|—|_|'01 MI_—E:L 0 O‘I‘Ol"l 7‘|I = o OI:.

of 2F7} Sl=Xl At 2F 7t GIEHH Z2EK|

gX|Z o
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https://www.arduino.cc/en/Main/Software

& sketch jan28a | orTn\g 167 ===

sketch_janzda

vaid setup() {
/¢ put vour setup code here, to run once:

+

void loop() {
/74 put vour wain code here, to run repeatediy:

+

<3 1-2-3> OFFO| o AKX HSztH

3>3F 22 oPH0| LI20HH 2K HaXoR MX|7 =& |Urt

2AKE 25 <O

1.2.2 O}50 = 2FAHIX| &
OO0l AAH K| &

o

2-
A

2-
JMA 1} MegaCore MX|

o

AT D Bl T — SN2 SYCE

ot

O -

Ctrl+N
Ctrl+0

72 g 27| ,
SR ’her‘e, to run once:
A b

7| Clrl+w

HE Cirl+S

Cj2 0|222 M. Ctil=Shift=S

kre, to run repeatedly:

HOK| £ Ctrl+Shift+P
o1y Ctrl+P
EHEEE Ctrl+Comma
== ctrl+Q

<18 1-24> OtF0| e AFX| HEEY 2
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OFF0|le AZ|X| EZAT HO|

=

279l HE OjLIX URLs 0| Y|P "8 B4 HE XY URL 82

-

EI¥sky = oL A Y| HEZS ZEIsiCt
&0| Ee|™ "F7HHQl EE OjL[X URLs" & &7 == SE¢C

e ===
23 [HEY3

AR SR

Ciisers¥L KD ocumentsHtArduin

IR ei0: [ECE T - (DS0ITE WAL

IR 28 371 1

Interface sealei DFE [ 100 % (K01 S AAIH0FED

0E S%2 p4e 22 207 M ane [JB8E

amee 20 [

BEHE EN

2 B9 A5

EESEF L]

SEEY=P0

AT ZHOIE 22l

20T THES WL MRS 2T ple > )2 QHNE

2T ESRRE T AT

SI4HE 2E WLIR UALs =
2I1HE 2 SUE THA NE BEE 4 YUl
CiffUsersWLKAppDatatLocaltArduing | S#preferences, txt
JEERESIEHRE-SE CUTIES-BIO]

S

<18 1-2-5> 0RO AHAX| HEEE &

o

18]

=7pE 0| 2 O§L|A URLs

2 H i S =IPEH2 URLE BEsHME

|4 2E 72 URL 225 =5 2252 |

<1 126> F7HHQl HE DHLIX URLs &

Arduino GitHub Off H£E[H A3ES Of2f2 0|53+0] “MegaCore”2| URL 2 SAFSHCE

https.//mcudude.github.io/MegaCore/package_MCUdude_MegaCore_indexjson

* clkdiv8: http://clkdiv8.com/download/|

ckage_clkdiv8_index.json

o Sparrow V4 Board: http://clkdiv8.com

—

. MegaCorei https://mcudude.github.io/MegaCore/package_MCUdude_MegaCore_in c:exjsml

o ATmegal28/L/A
o ATmegab4/L/A

* Arduboy: https://arduboy.github.io/board-support/package_arduboy_indexjson

o Arduboy miniature game system and developer kit

<2l 1-2-7> Arduino GitHub
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https://mcudude.github.io/MegaCore/package_MCUdude_MegaCore_index.json

3}

—

OFZ0le AFX]

74 M

o=

o

I
A

23 [HEY3

i

2HAS R

C itz erstl KD ocumentsiArduing

MCIE 210i: NAH IEEE - (OIS0IE WAIEO D
MCIE 58 371 14
Interface scale: VRS |00 (DIS0ITE AAISEI0rE)
8 858 RlEt 29 2007 (a0 [122E
RS Al v
VIEHT EN
2= &Y A=3H0
¥ ZEE % I HO5H|
2% HCIE A
7] AISEAl LIS 22!
9] AHA ES AR MES ZEFH pde > o2 GHOIE
925 £ BEC B I R

& JHE2 HE HLIA URLs hitps://mcudude.github,io/MegaCore/package MCUdude MegaCore_index,json
FIHHD 23 SEE MEHM SE BEE £ laLCh

C:UsersWLK AppDataLocalit Arduino | B preferences tut

(OFF01e I EHE(R| gy

W 2 E

a
B

(S

<712 1-2-8> OFFO| e AF|X| £

H

—

AFCH

S O Hel "E - 25 - EE

Crl+T

Crl+Shift+M
Ctrl+Shift+L

Get Board Info

Lo B W

Arduine Yin

°

/1
== 20 "Atmel STKS00 development board” | |FeTEEmED G

T Arduino Duemilanove or Diecimila
Arduine Nano

Arduino/Genuin Mega or Mega 2560
Arduine Mega ADK

Arduing Leonardo

Arduine/Genuine Micro

Arduino Esplora
Arduine Mini

Arduing Ethernet
Arduine Fio

Arduine BT

LilyPad Arduino USE
Lilypad Arduino
Arduing Pro or Pro Mini
Arduing NG or older
Arduine Robot Control

Arduine Robot Motor
Arduing Gemma

<12 1-2-9> EE OjL| N 28
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EE LK &o| ge|H A3 EZ Of2f2 0[S5t0] "MegaCore * MEH = A

MegaCore HX| & T

E)

Ergl Al

EMORO 2560 by Inovatic-ICT
2=L g o =

EMoRo 256
Online help

More info

. Board based on ATmega 2560 MCU.

AMEL-Tech Boards by replaced by Arrow Boards
£== ol TEIRM =2

SmartEverything Fox.

Online help

More info

MegaCore by MCUdude

E== 0l W =2
ATmegal28, ATmega6a.
Online help

Mors info

1.05 -

Ezll

<8 1-2-10> EE oL~ &

oe mE 27 [Elesw
xs
2347 B3|

sketeh_jan06a

1gvoid sety
2 // put

BEEETE]
M2g 225

C: "Arduino Yin"

Get Board Info

oo

o 27|

USE FH A NE DY

712404 "Atmel STKS00 development board"

Ctrl-T

Ctrl+Shift+M
Ctrl+Shift+L

°

& Hio| "& — EE: — Almegal28'S 22/stCt

B el

Arduino Yin
Arduino/Genuino Uno

Arduino Duemilanove or Diecimila
Arduino Nano

Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK

Arduino Leonarde

Arduino/Genuino Micro

Arduino Esplora

Arduine Mini

Arduino Ethernet

Arduino Fio

Arduino BT

Lilypad Arduino US8

LilyPad Arduino

Arduino Pro or Pro Mini

Arduino NG or older

Arduina Robot Control

Arduino Robot Motor

Arduino Gemma

ATmega128
ATmegasd

<8 1-2-11> 2E ME
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1.2.3 00| 2FIX[Q} LK =28l CIR2C{(USBasp)S 01235101 OiHIZE ==

OFOlle AAXIOM =203 AES Adot = HEF O el "AAHX| - =el/Autd s SESHAL
‘Cr+R'S FEL Adet ZE0| ZH|7F |ICHE Stete| Zap Fof of2f A gt 22 HAIXIZF SHE

Ctrl+R
Ctrl+U
”SKE‘B‘U Zi0|= 0|85} YEC Crl+ShiftsU
19 P S HOL 2| LiZLEZ| Ctrl+Alt+S
I Ctrl+k
22 #in| 210|282 ZTT17|
2o muan

void setup()

ZEE 702 43 ¢ FJ|

; PORTC = @Xee;
; PORTD - O%60;

; PORTE = oxee;
3 PORTF = @xee;
3 PORTG = @xee;

.

EI.EIE':TI-I:|—

= 71

Ais = ctrl+T
AR EHE|

9IRS 2+ & ME 18

“ Al2|Y 2LEH Ctrl+Shift=M
21 #define H ey =2H Ctrl+Shift-L
22 #include c
B "ATmegal2g” 4
23 #include g
24 BOD: "2.7v" b
25 void sety Clock: "16 MHz external” 4
268 { . Compiler LTO: "Disabled (default)” » =
28 == '
29 Get Board Info
3e DDRC =
1 DDRD = S0 "USBasp” Y AVRISP
2 DDRE = =E20 27| AVRISP mkI
33 DDRF = ®XFF; PURTF = uxud; USBtinyISP
34 DDRG = @XFF; PORTG = ©X08;
35} ArduinolSP
« mm © | USBasp

Parallel Programrmer

Arduine as ISP

Arduine Gemma

Atmel STK500 development board
BusPirate as ISP

<% 1-2-13> Z212fH MEH
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[ I | —
"Ctrl+Shift+U"E +ECh Z2O™ YR EVL Moz EQUCHH SHThe| Zur Fof oz 2 gar 22

=
HAIX|Z7F 2 E L

—

£ =8

Hol/HEY Ctrl+R

asc crl-u
_sketeh Zea#0s 0jgs A=C Ctrl-shiftsu
19 MU E HIO[H2| LY=L?| Ctrl-Alt«S
20
21 #de|  AHX BG HO7| Cirl«k
22 #in|  aojode ZuE7| 4
SRl

void setup()

ZEE £9o= 23 ¥ 2@
OXFF; PORTA = @Xee;

20 DDRBE = BXFF; PORTE = @Xee;
30 DDRC = BXFF; PORTC = @Xee;
31 DDRD = @XFF; PORTD = @Xee;
32 DDRE = BXFF; PORTE = @xee;
33 DDRF = @XFF; PORTF = @Xxee;
34 DDRG = @XFF; PORTG = @Xee;
35 |}

« i r

<AZ 1-2-14> Z202HE 0|2l YEE
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Epilog

2.1 7S ¥ FeAE
mlK QH|C|= SHO|X|E2]: WWW.LKEMBEDDED.COKR AEHZO|HA|EH 0|8

mLK AHIC|= FHHE9|: http://cafe.navercom/lkembedded M|& Q&A HA|E 0]&

mRIX|L|0f O] Y 7|&=&2l: LKN9270@Ikembedded.co.kr

mA|E F0f 29I Tel. 02-968-8617

EK AHCIE 2= NS0 DCTHAESE Al BIEA| S+ )& =0 SHA0 RS SElFTAIL
HAXYES T XA FMOfF hL|ct. 2t of

o T =
QloL| Zhwst Zo|st Wagct

r
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