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A= Apu
1.1 Atmel Studio 7.0 AkZ517|

AVR OPO|3 2 ZHEEZ{Q| ISP 7|52 0|83 PCOj|AM T2 £ g5t 2, Zumil(* Hex)y= ATmega128 2|

1O - T
EHA| H22jof| CHREE Sl 15 = UCE T 2 Y o= CREEE 20l5H | fsiAls LK 2273
CHREG(USBasp)2 HZ5t 5 Atmel Studio 70(E 7t 814 T2 IME 0|82510f TR IMS & 2| CIREC &

=
4 ik

ATMEL
STUDIO

S

Atmel Puwered by Visual Studio

<& 1-1-1> Atmel Studio 7.0 AJ&t 5}H
1.1.1 Atmel Studio 7.0 &%
Atmel ZLj|0|R|0]| H&5HH Atmel Studio 7.0 QIAE OIS CEREE B0 MR|SHC L Atmel Studio 7.0 & Atmel
ATZEQ0] AT 3320 1t Atmel S0 ZI5H 0| HEO| 7t M| 1ol Ee gict
Atmel Studio IDE CFEE H0]A]

Software  Description

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

View minimum system reguirements

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

|’\l) 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: c549b4cbba392b93fa18990515a26f559fc81cd61

Release MNotes

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 CF2ZE H[0[Z]|
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http://www.atmel.com/tools/atmelstudio.aspx?tab=overview

1.1.2 LK =273 Ch22C{(USBasp) E210|H 4]
LK YHC|= 50| R|(www.lkembedded.cokr) A2 A EE= Of2fe| 258 Saf| LK =212 CLRZC(USBasp)
E2t0|HQ! Zadig-2.7.exe & CI2ZE 20} Of2He| Bz H|E AT
LK H|C|E Atz4! 213: http://lkembedded.synologyme:5000/sharing/RwOtUBNaT
Ax| M USBasp Z21HE PC &2 LES USBOf| H=Ch U2 I USBasp EZ2T2H E20|H(Unknown

Devicey= Of2ff <& 1-1-3>Z{& 7|EFAR|0f| EA|EICE

& Ex ZER - O x
ogm SEHE 2N ESEH
e mbEm B EXE
~ & DESKTOP-7550CA0 &
0 Bluetooth
v @ Dellinstrumentation
@ Dellinstrumentation Device
~ @ DellUtils
@ DBULIIDrv2 Device
v o2 DVD/CD-ROM Ez2f0|=
w2 HL-DT-ST DVD+-RW GU9ON
v & Jungo
& WinDriver
v = WsD QI S 2%
= EPSON3426D8 (L6190 Series)
v K 7IEHEA
W sAp

@ Bluetooth Device (Personal Area Network)
¥y Kaspersky Security Data Escort Adapter
@ Killer E2400 Gigabit Ethernet Controller
@3 Qualcomm QCA9377 802.11ac Wireless Adapter
@ TwinCAT-Intel PCI Ethernet Adapter (Gigabit)
@ WAN Miniport (IKEv2)
& WAN Miniport (IP)
@ WAN Miniport (IPv6)
& WAN Miniport (L2TP)
@ WAN Miniport (Network Monitor)
& WAN Miniport (PPPOE)
@ WAN Miniport (PPTP)
@ WAN Miniport (SSTP)
C|A3 Epto|E
% ClAE0| ofef
= Ohea gl J|e Zeolg FA
oy

= 92 AE A HESY

<& 1-1-3> Z|22| A0l USBasp Z212HH

Jlob

2

CFRZEE 22 Zadig A0S HES=6I A3 £, Ol <O™ 1-1-4>~ "WinUSB(v6.1.7600.16385)"E “libusb-
win32(v1.26.6)2 HZSIC, EElO|H &4 B A| 9| 22 OfZ Lol HES 2=t
| 4 E4 Zadig - X
Device Options Help Device Options Help
USBasp ~ [ edit USBasp ~ | [ edit
Driver |[NDNE] | (= ‘WmUSB (v6.1.7600.16385) ‘: More Information Driver |(NDNE] | (=S ||Itlush-w|n32 R More Information

WinUSB (libusb) WinUSB (libusb)

USB ID (16C0 || 0SDC libusb-win32 USB ID [16C0 || 05DC libusb-win32
z Install Driver A libusbK ” Install Driver - libusbK
WCID = " WCID = i
Izl WinUSB (Microsoft) Izl WinUSB (Microsoft)

1 dE:_V_i(?E_: found 1 device found.
@) (b)

<13 1-1-4> Zadig T2 73 S2{0|H &= HY
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http://www.lkembedded.co.kr/
http://lkembedded.synology.me:5000/sharing/Rw9tUBNaT

SRl0|# 441 ¥ 3, Install Driver HES SRS 1, Ofef <Y 1-1-5>32 S 20| LIELIHA A7}
AEIC,

B

jd:

7 M

Device QOptions Help vice Options Help

USBasp N N ~ Edit USBasp . N ™ Edit
Installing Driver... F [ Installing Driver... F [
Driver | (NONE) Installing Driver... } More Information Driver | (NONE) The installation process can take up to 5 minutes... } More Information
— WinUSB (libusb) — WinUSB (libusb)
USB ID [16C0 | 05DC libusb-win32 USB ID [16C0 | 05DC libusb-win32

z Install Driver - libusbK 5 Install Driver - libusbk
WCE’E WinUSB (Microsoft) WCE’E WinUSB (Microsoft)

Installing driver. Please wait... Installing driver. Please wait...
@ (b)
<42 1-1-5> USBasp Z212HH E2l0|t M| Mx| & HIXR|(@), 2| 2ABA[ZHD)

E2lo|H Mz|7F &t2%|H, Ol <2 1-1-6>Z{F Driver Installation 20| LIEFATE Close HES SEl6 MRS
Z TSIt

[

Device Opti
Driver Installation

JEEEED \0/ The driver was installed successfully. | DEd‘t

Driver |libust iformation
= o
USB ID |16C0 i

in32

—

T T
, Reinstall Driver ‘v libusbk
gy E WinUSB (Microsoft)

Driver Installation: SUCCESS

<8 1-1-6> dxj2tz HAIZ] &l

C2Po|H M2tz 5 Of2ff <3 1-1-7>2FH AR ZZ|AIHIA Atmel USB Devices 2+=50]| “USBasp” =21
E2[0|H HA|7F LIERACE

& TR 22|R -

[}
X

oYE SHE E7V) =E2¥H)
e | HEHE B EXE

v &2 DESKTOP-7550CA0 A

v @ Dellinstrumentation
@ Dellinstrumentation Device
v @ DellUtils
@ DBULIIDV2 Device
v 2 DVD/CD-ROM E2t0|E
wZ HL-DT-ST DVD+-RW GU9ON
v @ Jungo
@ WinDriver
v = WwsD o4 32X
= EPSON3426D8 (L6190 Series)
v K 7IEEZH
K sap
K sap
K SMS/MMS
v @ HEHS ofgE
@ Bluetooth Device (Personal Area Network)
&% Kaspersky Security Data Escort Adapter
@ Killer E2400 Gigabit Ethernet Controller
&5 Qualcomm QCA9377 802.11ac Wireless Adapter
& TwinCAT-Intel PCI Ethernet Adapter (Gigabit)
& WAN Miniport (IKEv2)
& WAN Miniport (IP)
& WAN Miniport (IPv6)
& WAN Miniport (L2TP)
& WAN Miniport (Network Monitor)
& WAN Miniport (PPPOE)
& WAN Miniport (PPTP)
& WAN Miniport (SSTP)
- Cl»3 Sajoe
% Clasgol o e
o 022 9 7|E Z0IE FX
B oUE e

<38 1-1-7> ZAB2[R0fIA USBasp Z2TIFHH E2J0[H Elol
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1.1.3 AVRDUDE 43|

AVRDUDE = AVR 00|32 HEZ2{9| ISP(In System Programing) 7|52 0851 ROM It EEPROM O|0|Z|2
A= 5= QEIF|E|OIC Offf IS E5f| CFRRC Hb=C}

AVRDUDE 6.3 CI2ZE

. v avrdude-6.3-mingw32 [ 45 W avroude-6.3-mingw3z zias L

eV R 2t0|22342)0f 25 ¥ 29 id -~ N =G =~ 0 @

| avrdude.con
] avrdude.exe

2 5%

<123 1-1-8> AVRDUDE 63

CIRZE HE2 “gyrdudeexe?} “avrdude.conf’ 2 7Ho| MU “C:WProgram Files (x86)WAtmelWAVR Tools” ZZ0j|
"A\VRDUDE" Z[LZ MAI510{ 0|=ZA|ZIC}

. » HEH » 2Z 023 (C) » Program Files (x86) » Atmel » AVR Tools » v |43 W AVR Tools Z4¥ P

F4v  [@E) =AW EE v  IRONv M ED =~ 0 @

AVR Battery Studio
AVR Wireless Studio
Avrassembler
Avrassembler2
AvrDragen
AVRDUDE
AVRONE

AviProg
Avrsimulatormk2
Avrstudiod
avrstudioplugin
Compilers

Help

ICES0

ICE200

JTAGICE
JTAGICEmKI
Parsers
partdescriptionfiles
QTé00

STKS00

STKE00

AVRDUDE £33+ wif: 2017-01-05 2 506
]

<& 1-1-9> "CWProgram Files (x86)WAtmelWAVR Tools” 20| ‘AVRDUDE" ZCIS A4A
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http://download.savannah.gnu.org/releases/avrdude/avrdude-6.3-mingw32.zip

v |+2 W AVROUDE Z4 2

=y 0 @

FE » EZ CA3 (C) » Program Files (x86) » Atmel » AVRTools » AVRDUDE

rE
=

=
o | ox
“

2oj=22420) 28 -

] avrdude.conf
27 avrdude exe

N
a0
o

<& 1-1-10> "avrdude.exe’?} “avrdude.conf’ 2 72| T O|=
1.1.4 Atmel Studio 7.0 1} AVRDUDE 9z
Atmel Studio 7.0 2 AIBHA|A AL O HEC| “Tools — External Tools"S Z22I5iC}
Standard I‘u-h:de Quick Launch {Ctrl+Q

Ctrl+Shift+P

Ctrl+K, Ctrl+B

Recent

| | after project load
artup

Error List
Entire Solutiol - |@® 0 Erors | | £} 0 Wamnings 0 ges | Build + Intell

Description Project

<2l 1-1-11> External Tools 22

External Tools ZI0j|A OF2fle] HEE & & “Use Output window" &M A35t "OK'HES SIS}

- Title: USBasp
- Command: C:#Program Files (x86)¥#tAtmel#AVR ToolsWAVRDUDEWavrdude.exe

- Arguments: -p m128 -c usbasp -P usb -U flash:w:"$(ProjectDir)DebugW$(TargetName).hex"i
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Menu centents:

Title: UsBasp

Command: CHProgram Files (xBE6)WAtMelWAVR ToolswAV E]
Arguments. -p m128 -c usbasp -P usb -U flash:w:"$(Project E
Initial directory: E]
Use Qutput window [] Brompt for arguments

[ Treat output as Unicode Close on exit

[ 0K H Cancel H Apply

<123 1-1-12> External Tools Z& Q21 2t

1.1.5 Atmel Studio 7.0 TZ2HE MM
AMCH %5 HEQ| “File — New — Project"S S=I5IHLt “Ctrl+Shift+N"S F2Ct

-]
File  Edit  View ( S Project
?

Import 3] Example Project... Ctrl+Shift+E

Ctrl+Shift+S

) 0 Errors | | £} 0 warnings | |@ 0 M es | Build = Intell

Project

Output

Ready

oA E MM 20| E2|H “"GCC C Executable Project"E MEHSET "Name"2H)| Z2HMEHZS U3 2 “Create
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Default

On name:

<OE 1-1-14> Z2HE M ¥

ClufolA Mt 20| Ya|® ‘ATmegal28A'S 20t CiE S2UsHLL "OK'MES S2I5ICt CIHI0|AS Mets|od
o]
=

mEAE M 2% Ho| W $ V| So| TS MAEICE

Device Selactiol

Device Family: [l

MName App./Boot Memory (Kbytes)Data Memory (bytes) EEPROM (by
ATmegal2sl 128 8192 : I ame: ATmegal28A
ATmegal2a4 128 16324
ATmegal284p 128 16384
ATmegal284RFR2 128 16384
ATmegal2gA 128 4096
ATmegal28RFA1 128 16384
ATmegal28RFR2 128 16384
ATmegal6 1 1024
ATmegal62 1024
ATmegal6dA 1024
ATmegal64P 1024
ATmegal6aPA 1024
ATmegal6sA 1024
ATmegal65P 1024
ATmegal65PA 1024
ATmegal6s 1024
1024
1024
124

N/A
Ve N/A
Family: ATmega

ported Tools

<713 1-1-15> ClHjo|A Mt &

-1 ©

I

<02 1-1-16> ZTRHE WA 23

ox

—
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Standard Mode g

Build Debug Too Window p
E5 & P # Debug
ex % g~ L1
main.c
3 mainc GccApplication1#main.c

=]

main.c

100 %

Output

Qutput

Ready

<18 1-117> ZRHE 7|2 § TE MY

1.1.6 Atmel Studio 7.0 3} LK =273 C}22C{(USBasp)S 0235101 ojjy|2C =c
ot F =0

D2 FEE Yot 3 ot Ol HEQ| "Build — Build Solution"E S=I5t7Lt "F7'S FELCt 245
22|}

A7t QACHH SHrof Zah ofl okl It 22 HARZL =
Standard M-:-:IE off

&
File  Edit
Q- ] db
X o CUAI=FT

]
delay_basic.h

main.c

2 mainc

ration Manager...

I
{

100% =~ 4

Qutput

-

ipplicationt pplicatic

Build succeeded

<7 1-1-18> 2N LS

b o= EIQICHH ShTte| 21t

£2M QT 5 A% HER| “Tools — USBasp’S S23iCt D202 Q2T AN
oj| of2f J7ut 22 MAIR|7t SHEICE
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Standard ME\jE Quick Launch (Ctrl+Q

Build

Ctrl+Shift+P
main.c

3 mainc

Ctrl+K, Ctrl+B

=
<3 1-1-19> Z2 34 H2C
YUEE Ol
AtmelStudio7 &2 MicrochipStudio 0jlA] USBasp & 0|24l =2 1S 2L
o Zk= Ol <1 1-1-21>2FH Y2E o2 HA[R|7t LIEHACE

i
g

- YEE 0f|2f HAJR|: avrdude.exe: error: program enable: target doesn't
answer. 1
AHEC 0|2 HAIR|= CHER USBasp T2 2R} ATmegal28 MCU 7te| HZAE
S22y ISP TEHE =A7F SR §0F LIEfL= S20|Ct

J2{82 ARRA= <d" 1-1-20>2%" USBasp T2 12fjH TH{E S Zt15l0{ USBasp

MOS

NC

RST

SCK

I © |vcc
© O |cno
© 0O |cno

@ O |cno

miso| @ @ |GND

<El

1-1-20> USBasp

T2 a4 0P BHAFUIE

o o =o oH=IOF S ISP THH
Z= 2Rt ATmega128 MCU o| Z= 12 ISP TS5 HZ5HOF STt -
LED_CON = @xFF; // LED ON

_delay_ms(5€8); // 58ems A&
LED_CON = exee; // LED OFF
_delay_ms(5€8); // 58ems A&
¥
¥
h 4
Qutput v R|X
Show output from: USBasp - ‘ | |><=.= s
ry
avrdude.exe: warnina: cannot set sck peried. please check for usbasp firmware update.
avrdude.exe: error: program enable: taraet doesn't answer, |
avrdude.exe! initialization failed, rc=-1|
Double check connections and try again, or use -F to override
this check.
avrdude.exe done. Thank wou.
v

Output

Ready

<2 1-1-21> YZC 0of)z] HAA|

2022 LK EMBEDDED LKino-MEGA128TB Manual version 1.0
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1.2 00| 2FAIX| ARZSI7|
OtFO| AFAR|E Z2 7

£l O mRls it

C2 ZME

_I_E

=O|Ct.

1 A E7F S

1.2.1 OLF0| e AH|X| CR2EQL M3
LS9l 00| AMOIENIA AL8SH= 2B A[AMo 2=

ZF4 https://mww.arduino.cc/en/Main/Software

Ao & CIREE

ARDUINO 1.6.7

The open-source Arduing Software (IDE) makes it easy
to write code and upload it to the board. It runs on
Windows, Mac OS 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
instructions

0.0,

=A| dAlstal RF7t GICHH Y2 ETA|

Windows Installer
Windows zip file for non admin install

Mac OS X10.7 Lion or newer

Linux 32 bits
Linux 64 bits

Release Notes
Source Code
Checksums

<21 1-2-1> OEE0| = AFR| CHRZE

I =HoME Rl %
Files (x86)#Arduino 0] 4

|H__%o MBS st 2 $ A

H CWProgram

===
@Q-\ ) » TEE » 22 0A3(C) » Progam Files (x86) » Arduino » ~ [ 42 ][ Ardune 22 p|
=k EREEEU R 23 Uiy - =71 M =G Wy 0O @
W EAR?| B | ) ll | |
B cteEc LI i| il I{ L‘ H
=] dist drivers examples hardware java lib
E =2 9 i i B
14 My Skype Received Files Illl' “l | IH (e.0) S |
b b E |
L sen_sink = libraries reference tools tools-build arduino.exe | arduine.ldj
& Google E20j= er ini
. media_cache_v2 i1 N N
) a2 Q & W & & &
. W G | G & &
R arduino_de arduino_de arduino-bu libusb0.dll msvepl00. msverl0o,
bug.exe bug.l4j.ini ilder exe dil dll
= 2HolERE o
[H 24 | h A
E_ Hos revisions.tx unmsta\lex
B A t €
o 22
" 2071 &5

<12 1-2-2> OF=0|1. AFR| =0

9l <17 2-2-2500 w7+
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A oMof U= ZZO| OFFO|le AF|R]

LKino-MEGA128TB Manual version 1.0

2HTFHO|CE.

H2E HZF AEE™ HOIR| 12


https://www.arduino.cc/en/Main/Software

2H2|1E
1.2.2 OFFO0| e A
ORFO|L= AH|Z| &

w HiQ| "I —

-

(g2 sketchJan2Ea | OtR0|= 1.6

sketch_jan2ia

woid setupl) { -
#¢ put wour setup code here, fo run once:

t

void loop() 4§
#¢ put your main cods here, to run repeatediy:

<12 1-2-3> OFE0|ir. AHjx| Al

MegaCore 43|

@) =n 248 = cez

NI ctrl+N

7). Ctrl+0

32 oo @7 v

e e v

here, to run once:

L v : -
o3 Ctrl+w

HE Cirl+5

CHE 0222 MA&.. Chil«Shift«5
ere, to run repeatedly:
Hox 2% Ctrl+shift+P

Ctrl+P

Ctrl+Comma I

Ctrl+Q

ATmegal

<18 1-2-4> OFF0| i AF2| 24 22

SHHO| LI2CHH AA2l= PEHo= 27t =&

2022 LK EMBEDDED
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OFFO|:= AFAZ

Z71AQl HE OiL|A URLs &0| &

Arduino GitHub 0f] A

£EH ATJES

710l HE OjL|A URLs" 2 97|

HES S2ABICH

T -
2% =
EEIECE
ESLERT T
CitUsersWLKWDocumentsWarduino ENEN]
HOIE 2104 EEPIELE] ~| (Ors0i=E A0
HOIE 228 37 14
Interface scale: AE | 100 % (OKS0E BAENE)
Cts =5 et 25 207 Fane [gsc
Ames 2w Al ~
EEEET
S =Y MBI
YIE = IS HOE)|
1915 HOIE A8
[Z] SN S0 ot
2HA MRS AR M2 2T pde > ino)2 AO|0IE
BS 5 BEC T U AFEI
AIVE2 S WL URLs =
2P0 BE SE2 TEHAH SE BED & AL
Ci#tUsersHLKRAppDatatLocaltarduing | St prefarences tut
(OFS0I 7 SHIE(T] 2 B2HE 2 Tts)
=2 e
2| = AA|R| BAMA =b
<& 1-2-5> OFF0| AF|z| etEMY 2

2|0 "HZAl HC 2| URL 222 50

SasiMe'E S2sitt

= e

€9 =71=2 2 [§L|A URLs

[S5C)

2t HH SHLel $I1E2 URLS Yi=E A
|oEz4 22 naiURL =225 2am 22452 |
e 3l

<2 1-2-6> 271240l HE DjL[A URLs

S O22 0|5510{ “MegaCore”®| URL & =AFSH .

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

clkdiv8: http://clkdiv8.com/download/package_clkdiv8_indexjson

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

. MegaCurEI https://mcudude.github.io/MegaCore/package_MCUdude_MegaCore_index.json

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

Arduboy: https://arduboy.github.ic/boa

o Arduboy miniature game system and developer kit

<2l 1-2-7> Arduino GitHub

-support/package_arduboy_index.json
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https://mcudude.github.io/MegaCore/package_MCUdude_MegaCore_index.json

=Aket URL S "F7H4Ql HE O] URLs"0l E£0{'27|

ORFO|L= A2

2022 LK EMBEDDED

sketch_jan0Ba

setu

put

13 void

'y

B

oo

9 |}

= u= " EC 3gns
S "So|" HES (S
EETE =

EEITECE]

ESLERT T

CitUsersWLKWDocumentsWarduino EIER]
HOIES 201: NAH JIEEE | (Ois0=E nasor ey

HOIE 228 37 14

Interface scale: VRS [ 100 % (OIS0IEE MASS0Fe

& S35 AMer 82 200 F20e [gEc

ENERER] Al

UE 8T BN

v 3E 2 A

) g2E & 35 QO

U HOIE A8

) NEA BII0NE =21

v 2H 7 T RN M22 22T pde - ino)2 FH0IE

U/ZE gE g2 T 0 AR

| Z24E2 2IE IHLIA URLs hitps://mcudude.github.io/MegaCore/package MClUdude_MegaCore_index.json I
/S0 B2 BEC I2NA 58 BOE & SIS0

Citlsersw LI AppDatatLocalArduing | ¥ preferanc es, tet
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