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1.1. Atmel Studio¥i5E (.vsix)

— B ZDIERED A=V ENDE, Atmel Studio T’ New Example Project from ASF...” Z{#i» Tl % D7 0y 2/ MBIV CER 52
ENTEET,

ﬂ ZOYEETAVAMVENT=7 0y 2 M — X9 Atmlel Training=Ateml Cort. Extension Name” F CEOHILET,

PEARIZIRAF U TR PTREZ &7 0y =/ MV £,

® Hands—on Documentation (EEEFIFREED) : MBELINLZETFEEL COEREE R ET,

® Hands—on Assignment (FZE&3IERFR )  BARIC LB L ENDDG LIV W7 vy 2 b e G T,

e Hands—on Solution (SEE&FIFHARILH) : ZOEEHIHI T DIRRR THORAEIRIE A& B ET,
DI DEH T OO EPITH L TSR TOA I, & 1XHands—on Documentation(FEEEFNFE K7 03 =/ 74V
FaBRURITIEREE A,

1.2. AtmelillFEEITY (exe)
FEATDA ANV ENTZIGFTIARTEL T, 20D ER 74V I ARD L F D FEAME EZ R o175 TLEd,
® AN-12077 Hands—on : BRAGEMREI R ICKELSNAS LIVRWIII 7 0y 2/ a8 B E T,

® Resources D MBEESNDEIR(T =AY —b VT T I NI E Ve A ET,
Al I\ | Search ATMEL_TRAINING 2
R — S -
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2. #2781 : Arduino IDEAMATmega328P Xplained Minif&#i /%

2.1. Arduino IDE
www.arduino.cc2 5 Arduino IDEZ4 7 m—NLTLIZEW,

2.2. ATmega328P Xplained MiniCMmEDBG77—ADI7#& £ IF(FE#H)

1. Atmel/E3 22 (http://spaces.atmel.com/gf/project/avr_xp_mini/frs/)~17-> CTL7ZE\V Y, "medbgdebugger” —FEn>H>medbg f
w.ZipZ B A T /a—F L TLIEENY,

2. Atmel Studiof VA=)V VA (] 21X, C:¥Program Files (x86)¥Atmel¥Atmel Studio 6.2¥tools¥mEDBG)IZmedbg fw.zip®DZIP—H#E
Z EEEXL TR,

3. Atmel StudioZ AL T/EEWY,

4. ATmega328P Xplained Miniz vt a—# 2L TTES W,

5. Atmel StudiolZ A\ T, Tools=Device programming (alt.:Ctrl+Shift+P)Z 2 A TTZEWY,

6. 7 NAA T 0Ty, ToollimEDBGZEFREL T Apply” %7197 L TEVY,
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mEDBG (ATMLZ2323040200011546) - Device Programming

Tool Device Interface Device signature Target Voltage
mEDBG v | ATmega328P > |ISP ~ | | Apply 0x1E950F Read 50V Read @
Interface settings mMEDBG
Tool information Debug host 127.0.0.1
Deb rt 51086
Device information AT
i o Serial number ATML2323040200011546
Oscillator Calibration
. Connection com.atmel.avrdbg.connection.cmsis-dap
Memaories
Firmware Version 16
Fuses
. Hardware Version 0
Lock bits
Production file External Link:

& Tool Information

E] Getting tool info...OK

Copy to cIiphoard.

Close

B 5 wicavumel Studions77—s9=7 s L (R E e E SRS TS,

£

Firmware Upgrade | = |
EDBG firmware is updated
On Tool On Disk
Firmware Version 1.0 16

EDBG firmware successfully upgraded

7. UpgradeZ i A TLTEE WY,

n e Atmel Studio®D7 v G370 /T NI I L BFAEE TE/p< 35, WK< ONDATmega328P Xplained MiniJAk TOEE
R ONTRBVET, H7RT-D I D@ ENITRKRIND L FHFF DA, “Releases” 74V WITIE ERNHVET, H7ri-
DI DEEZ RAHIZIE. Atmel StudioZ Bi#E1L TTools=Device programming TY—/VAEIR L TZE W,
HWFELILIZMEDBGE —EIZL, W OND L FNERE TR 286 & & E(serial number fix)22H—4%

%4 =ML CHow_to_change_serial Number.pdf)>HDFRRIZHES TLTZE WY,
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2.3. ATmega328P TN 7 —bO—4" E1—-A'EXTE
1. IRIZ° Device Programming’ 74 M7 C, *Fuses’ 3R L TL7EEY,

2. T TRENDIHITEXTENDED,HIGH, LOWDfE A28 8 L TProgram% /) y/ L TLIZEY,
EXRENDED = $FF
HIGH =$D8
LOW = $E0

[X]2-1. Device Programming : Fuses

Tool Device Interface Device signature Target Voltage
I ATmegad2sP Apply|  OX1E9S0F 50V =]
Interface settings Fuse Name Value
Tool information @ sPrEN =
@woron [
Device information = :
(/) EESAVE ]

Oscillator Calibration

@ sootsz 2048W_3800 ~

[ mEDBG (ATML2323020200000190) - Device Programming )

m

f VVTILE TEYISLE S0 U

|| Starting operation verify registers
|| Verify register EXTENDED...OK

! Verify register HIGH...OK

|| Verify register LOW...OK

|| Verify registers ...0K

| B Verify registers ...0OK

Memories o e
@ BOOTRST [ L
Fuses ¢
@ckovs [0
Lock bits = . =
V) ckout ]
Production file Fuse Register  Value
EXTENDED  OxFF
HIGH 0xD8
Low OxEO
Copy to clipboard ]
[¥] Auto read l By P
[¥] Verify after programming Program I [ Verify I | Read J

24. - O-4EZAH

ﬂ 53R 7 —ba—#"hex7 74 ML C:¥Program Files (x86)¥Arduino¥hardwareYarduino¥avr¥bootloadersYatmega¥s*.hex®Arduino
P IDEZAMICEET, 7 —he—8 15k 21 T AN D IS A E > TRINT BTN TR ET,

F2-1. 7 -b0-4
Xplained Mini 7' —bo-4"
ATmega328P/5V/16MHz | ATmegaBOOT_168_atmega328.hex

ATmegaBOOT_168_ng.hex
ATmegal68P/3.3V/8MHz | ATmegaBOOT_168_pro_8MHz.hex

1. ‘“Tools=Device Programming’ CTHOUA4/FN7 T, > Memories’ #7 %8 A TLIZEUN,

2. C:¥Program Files (x86)¥ArduinoYhardware¥arduino¥avr¥bootloaders¥atmega¥ ATmegaBOOT_168_atmega328.hexZ &L T

Jt={AN
3. Program% 7Yy L CTL7ZE0Y
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[X2-2. Device Programming : Memories

mEDBG (ATML2323040200011546) - Device Programming
Tool Device Interface Device signature Target Voltage
mEDBG v | ATmega32sP  ~ Apply | - Read —  [Read| (%%]

Interface settings Device

Tool information [Erase Chip 'Jl Erase now ]

Flash (32 KB)
C:\Program Files (x86)\Arduino\hardware\arduino\avr\bootloaders\atmega\ATmegaBOOT_168_atmega328.hex ~ B
[¥] Erase device before programming

Device information

Oscillator Calibration

Memories = i ][ '
[¥] Verify Flash after programming Erogram ] [ Nexiy J l Read: J

Fuses

Lock bits EEPROM (1 KB)

@
. Read...

Production file
[¥] Verify EEPROM after programming

[~ | oK

2.5. Arduino IDEFEREERE

1. Windows®D 24— Aza—F7=FArduino IDEDMVAM=VENT=T7#M D35 Arduino IDEZEBAIAL TLIZEWY,

2. Aza=MBHDTools=Port2>5 TmEDBG A D IE LW COMK = @R L TL7Z W (MEDBGIZE D COMK — Ml iR 35 F k%

WO E TCTELITEN),

[X]2-3. Ardduino IDE : (Serial) Port

sketch_feb25c¢ | Arduino 1.6.0

File Edit Sketch (Tools| Help

Auto Format

Archive Sketch

Fix Encoding & Reload
Serial Monitor

sketch_feb25¢c

void setup() |

/ put your s&

} Board
Processor

vold loop() P t
(o]

/ put your ma

} Programmer
Burn Bootloader

Ctrl+T

Ctrl+Shift+M

»

»

1 COM3
| ¥ com27

Atmel
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%"_ BIE mEDBGOCOME —MIAY—I=avbp—b NIV=T NAR 2=V Y= K = NS FOINIPRD DI ENTEET,

= Device Manager
File Action View Help
= | T E HE &R %S

43 NORLT0561
p-ﬁ Batteries
D--@ Bluetooth Radios
b - Computer
|} g Disk drives
|_>".-'E|': Display adapters
b ﬂﬁ Human Interface Devices
b -Cg IDE ATA/ATAPI controllers
B> —ﬁ Imaging devices
|>'_-'." Jungo Connectivity
I == Keyboards
b~ _J# Mice and other pointing devices
b lJ-lrl Monitors
4 &¥ Network adapters
: '-_7." Bluetooth Device (Personal Area Network)
'-_7." Bluetooth Device (RFCOMM Protocol TDI)
'-,:_',' Cisco Systems VPN Adapter for 64-bit Windows
'-"' Intel(R) Dual Band Wireless-AC 7260
- '-"' Intel(R) Ethernet Connection [218-LM
d !]E;. Other devices
!]b Universal Serial Bus (USB) Controller
f_?’ Ports (COM & LPT)
- Y3 ECP Printer Port (LPT1)
j f? Intel(R) Active Management Technology - SOL (COM3)

' mEDBG Virtual COM Port (COM27)|
[ n Draraccnre

3. B (Board)iZF2-2.120» CE IR T AHZEMNMTEET,
R 2-2. Arduino IDE : Board

Xplained Mini Arduino IDET:EIR T S E AR
ATmega328P Xplained Mini Arduino Nano : ATmega328

ZZC. &N : Tools>Boards=Arduino Nano
34K : Tools=Processor=>ATmega328

[]2-4. Ardduino IDE : Board&Processor

D sketch feb25c | Arduino 160 | 1D sketch feb25c | Arduing 160
File Edit Sketch Help File Edit Sketch [Tools] Help

Auto Format Ciri+T Auto Format Crl+T
& Archive Sketch _ skalch feh25c Archive Sketch
ey i Fix Encoding & Reload £ wlm 5 ‘ Fix Encoding & Reload .

Put vour se Serial Monitor Ctri+Shift+M Serial Monitor Ctrl=Shift+M
) Board | Arduino AVR Boards ] Board *

Processor ' Arduine Ydn Processor ' @ ATmega328
avavl W 5 1 Arduino Uno s an | B | ATmegal6s
; Programmer | s :::::: z::;nllanove or Diecimila i Programmer -

Burn Bootloader Burn Bootloader

i Arduino Mega or Mega 2560
Arduino Mega ADK
Arduino Leonardo
Arduino Micro
Arduino Esplora
Arduino Mini
Arduino Ethemet
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2.6. 7’09 3LD7y7'0—-F
$FE ATmega328P Xplained MiniJ&hRIZArduino IDE~#E#SHL, LED S EEATL LD,
1. Arduino IDE T, Files=Examples=01.Basics=BlinkZ &R L T7ZEW,

[®2-5. Ardduino IDE : Examples—Blink

D sketch_feb25c | Arduino 160
File] Edit Sketch Tools Help

New
Open...
Sketchbook
Examples
Close

Save

Save As...
Upload

Ctrl+N
Ctrl+O

Ctrl+W
Ctrl+S
Ctrl+Shift+S
Ctrl+U

Upload Using Programmer Ctrl+Shift+U

Page Setup
Print

Preferences

Quit

Ctrl+Shift+P
Ctrl+P

Ctrl+Comma

Ctrl+Q

01.Basics
02.Digital
03.Analog
04.Communication
05.Control
06.Sensors
07.Display
08.5Strings
09.USB
10.StarterKit
ArduinolSP

Audio
Bridge
EEPROM
Esplora
Ethernet

Firmata

AnalogReadSerial
BareMinimum

Blink
DigitalReadSerial
Fade
ReadAnalogVoltage

2. Arduino IDET“Upload”$1% /)y /952 L5 > TR yF &2 Ty 78— L TLTEEN,

e

[¥]2-6. Ardduino IDE : Upload

File Edit Sketch Tools Help

3. File=Save As... &8 A T Blink’ A7y FE2RIFEL TIZE W, Ay FHARAFET DDIZE DN AELESIENTEET,

4. ATmega328P Xplained MiniZ&# CLED A #EIEZL T7E&0,
TR ER IZ Arduino IDE~ 25t S 7-ATmega328P Xplained MiniZ&#k 2380 F 9,

Atmel
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74/ NyD FERT’ Compiling Sketch(AryFaav N AVH)’ [ * Uploading(7y7°r—FH1)” | * Done uploading(7y7 r—F#&
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3. $2882 : Atmel Studio TDArduinoRATyFYERL
ﬂ prag Amel Studio®ArduinofZ5RIZZ A FRMUET D8 B el FH AL 4—7 220 R P Y70 B RE A FE D Atmel StudioN THWY
AT oy L, 2L TEDArduino~t 7y 7 B8—F 352 2% Arduino® Ary FIZZF L £,
31 {RERD A HyA—F
1. Atmel StudioZ BV NTL7ZEWY,

2. Tools=Extension ManagerZ A TLIZEW, YLIEE FEE(Extension Manager)V4V N3 & BEEIZL > TAVAM=VEN TS
YEiEA RLET,

3. “Available Download”{EEEIRZ /)y /7 L TLTZEUY,
[X]3-1. Atmel Studio : Extension Manager

Installed Extensions Sort by: | Highest Ranked = ] p__

Available Downloads

|
\‘ Arduino IDE for Atmel Studio m -
All Compatible with all Arduino versions including 1.6.
Updates (4) Arduino for Atmel Studio is a simple and fully comp...
@ LUFA Library [ Free | "';fc“:'ol
#~  LUFA, the Lightweight USE Framewori for AVRs.

Created by: Arduino Team @ Visual Micr
Version: 1502.14

!‘1 ::_F“‘““’ 4 Beta _ [ Free ] Downloads: 113857
! ice to have features in atmel studic. :
Project Enhancements: Rating: #rririrk
Mare [nformation
-_ Terminal for Atmel Studio m @| | Getting Started
An extension for a terminal window inside Atmel Reviews
Studio providing serial port communication.
dririoink
Ev CodeVisionAVR C Compiler Evaluation HAOCHEN WANG
VR Code size limited Evaluation version of the 2/16/2015 Version: 1412.10
CodeVisionAVR C Compiler and CodeWizard for the... Yolninink
guardia guardia
@ FreeRTOS+Trace [ Free | 2/12/2015 Version: 1412.10
Gain an unprecedented insight into the runtime world ook
of your FreeRTOS system using this powerful toolbox... umar abdul
2/6/2015 Version: 1412.10
~~~ Naggy = Fkkkok
Compiler diagnostics and preprocessor lowlighting in Robert Kloiber
Atmel Studio for C and C++ projects. 2/5/2015 Version; 1412.10
odriokok
. Atmel Data Visualizer Juan Pable Cordovae
Atmel Data Visualizer is a program used for - 2/5/2015 Version: 141210
SR S o T T fz -\3 4 ' o just excellent !

hhh s X

4. “Arduino IDE for Atmel Studio” %38 A T Download” 743 %77 L TLTEEWY,
5. “Sign in to Extension Manager Dashboard” 74/ NU23BRE . 4V A/ (sign—in)/ B éxk(register) 1o E 9,

ﬂ i&4q BEIZBEEL TR E . EHOZBERL TLIEEV, D112 Sign in to Extension Manager Dashboard” V4V + 74

CTLESW, AtmellTHRUESIVDEA-MD DT, Siele ~EFREA-VEZEVE T, SRl OEA-NVIDAMER T 572

DI 2 7) 9L TLIZEVY, “Sign in to Extension Manager Dashboard” CFNE2.~4. 210K L TLZEW, EA—N
IDEBGRFNERPEE DN AT =N 2o THAU AV L TIES U,

6. “Arduino IDE for Atmel Studio”¥E3EZ v u—N &I, EDHBICFNEAV ANV TLIZEWN,

3.2. AlryFERK
1. Atmel StudioZ BV TL7ZEU Y,

- L . N - R .
EHEIE zzf%eé;\l‘gcll/li)'CArdumo LN —EIZZNTWAZ AR L, ek =

genig RS A= I B
o=ty .

Arduino 1.6 = | Arduino Mini -

Arduino 1.0.x
Arduino 1.6
<Configuration Manager> | «

B

Atmel 4T AMEEE A D Arduino M BAVRADRIROIEEL [HIMESIE] 11



ﬂ e FNR—BEIZENTRITFIUZE, <Configuration Manager>&7Yy7L TL7ZEVY, Arduino 1.6% A TLZEW, FXT
IREND LI Arduinof VANV TNV DN AZIBINTL TSV, " OK’ 238 A TIEEW,

3]

[X]3-2. Configure Visual Micro

Contigure Visua Micr =]

¥» 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 our forum

Arduino 16 =

Enter the ide folder location (example: c\arduino)
c\Program Files (x86)\Arduino -

Optionally enter a sketchbook location (also affects location of custom libraries/hardware!)

v

Download/Installlde | [ ok | | cancel |

L Help and information
How to test a new installation
Getting started
How to debug arduino

2. File=New=Sketch ProjectZ#A TL/ZEVY,
3. FTRTRENAIDNCAryF 70y I VDL BiIZATIL T OK’ #38 A TLIZEVY,

ﬂ 1FER led toggle.inoAryFIZR3-2. CRINADIDIZEEENME EL CTe:ArduinolZ/ERRSILHTL LI,

Create a new arduino sketch project?

Enter a name for the new sketch

i

g
g

led_toggle|

4. LEDZ%Z HON/OFF 3 XHlZa—N&fREL TEEW,

int led = 13;

void setup ()

{
}
void loop()
{
delay (500) ;
delay (500) ;
}

/% W22 ZIBINLCLIEES, */
pinMode (1ed, OUTPUT) ;

/* E7RYTA a-NEZITBMLTIEE,  */
digitalWrite (led, HIGH) ;

digitalWrite (led, LOW) ;

Atmel
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5. JeMk A Arduino Nano w/ATmega328¢ L CiEEA TLZENY,

# led_toggle - AtmelStudio
File Edit View VAssistX ASF Project Build Debug Tools Windc

AR S| % A9 - -5 A A
DR MR A O G v b |5E(E

i |Arduino 16 ~| Arduino Nanc~ B ;[i COM3 M- R

Arduino Yun

led_toggledno X | A;qiino Uno b

Arduino Duemilanove or Diecimila w/ ATmega328
int led =| Arduino Duemilanove or Diecimila w/ ATmegal68
Arduino Nano w/ ATmega328
Hvoid setu; Arduino Nano w/ ATmegal68
{ Arduino Mega w/ ATmega2560 (Mega 2560)
/¥ ad{ Arduino Mega w/ ATmegal280
pinMo( Arduino Mega ADK
T Arduino Leonardo
Arduino Micro
=void loopi Arduino Esplora
{ Arduino Mini w/ ATmega328
/* ad{ Arduino Mini w/ ATmegal68
digity Arduino Ethernet
delay| Arduine Fio
digite arduino BT w/ ATmega328
delay| arduino BT w/ ATmegal68 -

"

6. nEDBGDCOMK —E 5% 8 TS,

# led_toggle - AtmelStudio
File Edit View VAssistX ASF Project Build Debug Tools Window Help

P8 - Sl K@ - OB A AT b Debug -

i PP A O dibl o a| v u b5 SE(E % T Hex
: [Arduino 16 || Arduino Nanc -| ® =i com3 - B ou|a

-

led_toggle.ino X COM27 - mEDBG Virtual COM Port

COM3 - Intel(R}) Active Management Technology - SOL

1. 0 TAE)) )T B LTIy Th5 8 T =N L TLIEEN,

R ATmega328P Xplained MiniZ&# _FDLED2Y3E H.ON/OFFZIRDHTL LD,

Atmel & B DR IEE D D:ArduinoH HAVRA DRI DO FEEL [543 5]
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4. BX7FEArduinoAryF M Atmel Studio IDEADFE1T

[

41. 7' 09 tHMER

1. Atmel StudioZ &, "GCC C++ Executable Project” THH7 vy 2/ M ERC L . %4724 HiIE 5 2. T NAAEL TATmega328P

A TN,
2. 70V e MOMERRES NI 7 AV DG T & fidk T D2 LA RIZL TIEEW,

®¥ Start Page - AtmelStudio
File Edit View VAssistX ASF Project Debug Tools Window Help

i_-«;ﬂ'di]_']'ﬁdj|;‘aAlﬁl‘ﬂ'm'ﬁ'—_:‘gllﬂq{l:‘V Fj|main

vl

":gfﬂijﬂ';

BCEnrd

a
i | Arduino 1.0x -‘ |

2 The @ I TS D

I S N P

"&‘J;‘

O g 42 5|

Start Page x [l

New Project

Installed Templates
GCC C ASF Board Project
4 CfC++

Visual M
isual Micro GCC C Executable Project

Assembler

Atmel Studio Solution B
GCC CIEEE 802.154 MAC Wirele:

[j"T_‘ New Project...

Lﬂ New Example Project.. ‘ GCC C Static Library Project

.
Pl O] Project...
[E:‘ pen Frojes GCC C++ Executable Project

GCt atic Library Project

Recent Projects

ATmega_328P_1
Atmega328P_Blink

Arduino Sketch
ATmega328P_sensors w Arduino Sketch (32bit Due or Zer
AT _studio_proj

test_sketch
ATmega328P_sensors
Junkl
ATmega328PArduinoProject
ATmega328PArduinol

»l » # » »l # » » # ¥l

self cap_1 button

Name: ATmegaSZEP_l

Location: Chworkspace\

Solution name: ATmega328P_1

‘i‘]‘g <} W NoDevice § NoTool <

Device Selection

Device Family: | MegaAVR, 8-bit -

Search Installed Templates

Type: C/C++

Name App./Boot Memory (Kbytes) Data Memory (bytes) EEPROM (by
ATmega3250PA 32 2048 1024 &
ATmega325A 32 2048 1024
ATmega325P 32 2048 1024
ATmega325PA 32 2048 1024
ATmeqga328 ek 024
ATmega328P 32 2048 1024 >
ATmega3Z9 284 024
ATmega3290 32 2048 1024
ATmega3290A 32 2048 1024
ATmega3290P 32 2048 1024 | |
ATmega3290PA 32 2048 1024 A
ATmega329A 32 2048 1024 3
ATmega329pP 32 2048 1024
ATmega329PA 32 2048 1024
ATmega32A 32 2048 1024
ATmega32CL 32 2048 1024
ATmega32HVB 32 2048 1024
ATmega32HVBrevB 32 2048 1024

.‘Yl ----- - m == = »

3. fE R DSolution Explorer T, PR TRENDINTHIyIL T2 2/ MCPP77AMZZ ClEATmega328P_1.cpp) ZHIRL TLEE

vy
o
B ATmegai2sh 1 - AtmelStudio ==
File Edit View WVAssistX ASF Project Build Debug Tools Window Help
PG Sl s a9 e - T A F] b Denug || | main AR w0 CHfwi= P P rPeiE e
i@ A on cl b s SEA S E T e (- 03 0 @ W B8 28| s o] @ ATmegaazee § NoTool o
i | Arduing 10x -} -8 ]
ATmega328F_Lepp x [ S Solution Explorer - 5 X
#alp
- Aiegeiir. 1. cnp “ J & soiution ATmega328P 1' (1 project)
+ I\ ATmega328P 1
* Created: 25.62.2015 12:15:48 ‘D:‘::mm:ﬂ
- Author: rupali.honrao 4 Output Files
= L3
71 ATmega328P_L.cpp
#include <avr/io.h> d  Open
Open With
<int main(void) : =
L & Open File Location
while(1) 43 Copy Full Path
//TODO: : Please write your application code B View Code ]
} s Compile ClilsF7
} & cur Ctrlex
434 Copy Crl+C
Remove Del D
B8 Asr wizard
fi

Atmel
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4. WindowsD LI A7 0—7C,

a. HIRT=D Ay F G- TFELT=Arduino s 3% A vF/Blink.ino)Z 5L, (]2 Atmel Sudio®7 0y =/ M BEY ELILIZELThH,
RIZ) 270128 D)ATmega328P_1.cppD&HDHAtmel Studio®D 7wy I bEIT AN 1T N EE N TLTEE Y,

b. H72T= DAy FHEREE cpplZ(Blink.ino=Blink.cpp)ti L TLE SV, FRIZTELZENY,

4 Downloads

< Recent Places

%vh » Computer » Local Disk (C:) » workspace » ATmega328P 1 » ATmega328P 1 »

Organize ~ Include in library = Share with ~ New folder
o Favorites Name
M Desktop @ Debug

ﬁj ATmega328P_l.cpp
@ ATmega328P_l.cppproj

Date modified

25.02.2015 1215
25.02.2015 1215
25.02.2015 1215

|6j Blink.cpp

25.02.2015 10:48

B Deskiop
] Libraries
@ Documents

@ Git

5. Atmel Studio CProject=>Show All FilesZ A TL/ZEW,

6. Solution Explorer74v/ M7 C, Blink.cpp7 74 Va7 UAK CTRENbHE9

B ATmega_328P 1 - AtmelStudio

File Edit View VAssistX ASF Project Build Debug Tools

A EE T Y
(OEENE T 0k
|Arduino 16 v‘ |Arduino Nanc v[ (B

Window Help

Add New Sketch Item
Add/Import Sketch Library

ASF Wizard
Show All Files

Set as StartUp Project

ATmega_328P 1 Properties...

Alt+F7

Show Sketch Core and Library Sources

{Z”Include In Project” &3 A TLTZEUN,

Atmel

solution Explorer
= B

(@l Solution 'ATmega_328P_1" (1 project)

ATmega_328P_1

» = Dependencies
» =4 Output Files

» [ Libraries

» i Debug

& abi.cpp

.} Blipkcon
&1 CD( ¥ Open File Location

&1File 23 Copy Full Path

&1 Har -
&1 Har Include In Project
&l Han & cut Ctrl+X
g :ar 1 Copy Ctrl+C
i1 Har
&) HID X Remove Del
#) hog Rename F2
g PA B ASF Wizard
i1 mai
&) ned f Compare..
&l Pri ¥} Revert to original ASF file..
i] SD.| ==
= roperties
. SD ‘@ P :
@ |

£ ETI5HEEFH D ArduinoMAVRADRMBOIEEL [BIFEFSIE]
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4.2.2uN47 YURN WERLER E
1. Solution Explorer¢7'ny =/ 457y L. PropertiesZi® 50y, 7213774V A=a—(Alt+F7) TProject=7"0y /b Properties: -
T TLIIZEN,
2. Toolchain=AVR/GNU C Compiler=Symbols FIZLL FA&BINL T,

F_CPU=16000000L
USB_VID=null
USB_PID=null
ARDUINO=160

ﬂ 18R ST Arduinofi AV R VT,
3. Toolchain=>AVR/GNU C++ Compiler=>SymbolsiZ %L TR L TLEEU Y,

# ATmega328P_1 - AtmelStudio
File Edit View VAssistX ASF Project Build Debug Tools

Window Help

G- - S a@| g B9 - -E-EA A F| b [pebug

|| 2 [main R T =RE

BT RE @ 0__-&—5;[? WoE | » u b |sSEEEE T hex @<

Do ) ) B oY | o S|} e ATmega328P § NoTool

‘Aldumu 1.0x V‘ |

-1 i [com

'|a“:

Build

Build Events

Device
Tool

Advanced

ATmega328P_1* x

Configuration [Active (Debug)

=] patform: [Active (AVR) -

Configuration Manager...

4 [ AVR/GNU Common
A General
fOquutF\les

4 [ AVR/GNU C Compiler
& General

“ Preprocessor
G Smiok >
E’Optim\zallon
=g Debugging
= Warnings

& Miscellaneous

a [ AVR/GNU C++ Compiler
A General

A Preprocessor
?
4 Directories
E’Optim\zation
= Debugging
I’Wamings
“# Miscellaneous
4 | AVR/GNU Linker
A General
H Libraries
E’Optim\zation

Meamnn: Settinas

| AVR/GNU C Compiler = Symbols |

)aﬁd symho\sm\ ['D][E'][” ] &
DEBUG

F_CPU=16000000L

USB VID=null

USB_PID=null

ARDUINO=160

Undefined symbols (-U)

EEEEE

Z2)0R3PFBASRQ,

Solution Explorer

a-ATmena
=Dependencle
= Output Files
i [ Libraries
] Blink.cpp

28P_1' (1 project)

4.3.3UN47 TAVIMRERLERE
1. Toolchain=>AVR/GNU C Compiler=Directories FIZLA FZ1BIIL TZEW,
2. C:¥Program Files (x86)¥Arduino¥hardware¥arduino¥avr¥cores¥arduino
3. C:¥Program Files (x86)¥Arduino¥hardware¥arduino¥avr¥variants¥standard

4. C:¥Program Files (x86)¥Arduino¥hardware¥arduino¥avr¥variants¥eightanaloginputs
5. Toolchain=AVR/GNU C++ Compiler=DirectoriestZxf U TR L TLZEV Y,

0D 25 oo s Relative Path” OBHRARIRAREFEICL TS,

Atmel
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Build

Build Events
Toolchain®
Device
Tool

Advanced

Configuration: |Active (Debug) - Platform: |Active (AVR) -

Configuration Manager...

4 | AVR/GNU Common
& General
% OutputFiles

 General
_?Preprocessor
E’Symbols

“H Directories
_?Optim\zation
_?Debugging
E’Warniﬂgs

“H Miscellaneous

A General
j’Preprocessor
ESymboIs
“H Directories
_?Optim\zation
j’Debugging
E(Warnimgs
“H# Miscellaneous
4 | AVR/GNU Linker
& General
& Libraries
_?Optim\zation

=& Miscellaneous

W Canaral

4 | AVR/GNU C Compiler

4 | AVR/GNU C++ Compiler

= Memory Settings

4 d AVR/GNU Assembler

|AVR;’GNU C Compiler = Directories

Include Paths (-I)

CA\Program Files (x86)\Arduino\hardware\arduino\avr\cores\arduino
CA\Program Files (x86)\Arduino\hardware\arduino\avr\variants\standard
CA\Program Files (x86)\Arduino\hardware\arduino\avr\variants\eightanaloginputs

4.4. ArduinofRF 774 LB N
1. 7°8y ) e 457y U C7 Add=Existing Item: - 124 T> TLIE &V,
2. BAW=A ATy P CRIE SR DN AC: ¥Program Files (x86)¥Arduino¥hardwareYarduino¥avr¥coresYarduinoz 3> TL7Z &V,

a. “File name”#T#.ck<{Enter>% A JJL TLTZEWY,

b. 277 ANVALIBINL T Add as Link” 2 8A TEEN,

# ATmega328P_1 - AtmelStudio
# Add Bxisting Item - ATmega328P_1
@O" | =« Local Disk (C:) » Program Files (x86) » Arduino » hardware » arduino » avr » cores P arduino - | +3 H Search arduino
Organize ~ New folder . j‘
B Atmel Studio 6.2 Name Date modified Size =
b 6.2 iﬂ abi.cpp 08.02.2015 23:39 2KB M
@& CDC.cpp 08.02.2015 23:39 6KB
5 Favorites @] HardwareSerial.cop 08.02.2015 23:39 8 KB
B Desktop ﬁ] HardwareSerial0.cpp 08.02.2015 23:39 C++ Source File 3KB
Ja Downloads @&’ HardwareSeriall.cpp 080220152339  C++ Source 3KB
b Recent Places ﬁ] HardwareSerial2.cpp 08.02.2015 23:39 C++ Source File 2KB
ﬂj HardwareSerial3.cpp 08.02.2015 23:39 C++ Source File 2 KB
W Desktop m HID.cpp 08.02.2015 23:39 C++ Source File 14 KB
-~ Libraries G] hooks.c 08.02.2015 23:39 C Source File 2KB
@ Documents @ IPAddress.cpp 08.02.2015 23:39 C++ Source 2KB
@ Git ﬂ] main.cpp 08.02.2015 23:39 C++ Source File 2KB
@ Music @] new.cpp 08.02.2015 23:39 C++ Source File 2KB 3
@ Pictures @] Printcpp 080220152339  C++ Source F 6KB
@ Subversion @] Stream.cpp 08.02.2015 23:39 C++ Source File 8KB
& Videos @] Tone.cpp 08.02.2015 22:39 C++ Source File 15KB
]2 Honrao, Rupali @ UsBCore.cpp 08.02.2015 23:39 C++ Source File 14 KB
& Computer @) Winterrupts.c 08.02.2015 23:39 C Source File 9KB
@ Network Gj wiring.c 08.02.2015 23:39 C Source 10 KB
[ Control Panel @) wiring_analog.c 08.02.2015 23:39 C Source 8 KB
% Recycle Bin @] wiring_digital.c 08.02.2015 23:39 C Source File 5KB
@/ wiring_pulse.c 08.02.2015 23:39 C Source File 4 KB
G] wiring_shift.c 08.02.2015 23:39 C Source File 2KB
@’ WMath.cpp 08.02.2015 23:39 C++ Source File 2KB
@’ WString.cpp 08.02.2015 23:39 C++ Saurce File 17 KB =
File name: "abi.cpp” "CDC.cpp” "HardwareSerial.cpp” "HardwareSerial0.cop” "HardwareSeriall.cpp” "HardwareSerial: ~
Add |+ | Cancel
A =] AVRFGNU ATChiver add 5
I ‘ [ General Add As Link

=22 (003 &4

-Sulution Explorer

(&l Solution "ATmega328P_1
- ATmega328P_1
=4 Dependencies
(= Output Files
b [= Libraries
¢ Blink.cpp

Atmel
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4.5 fRIRFRIEE
1. Blink.cpp®4eEEIZ# include “arduino.h”ZiBAIL TLEE

Uy,

# Blink.cpp

v| = I » C\workspace\XMINI

o /%
Blink

*/

#include "arduino.h"

Turns on an LED on for one second, then

This example code is in the public domai

B) 55 4o conduinolktemasBmsiL, 7y e A AT RIS R B AL T L TR T,
2. 774 A=a—"C, Build=Build SolutionZi®A TLIZEV, ZOREEITFAN AR L TR EITK b ARE T,

Output

Show output from: | Build

IEAE=EY

Done building target "Build"™ in project "ATmega328P_1.cppproj”.
Done building project "ATmega328P_1.cppproj”.

Build succeeded.

Build: 1 succeeded or up-to-date, @ failed, @ skipped

| =

Target "Build” in file "C:\Program Files (x86)\Atmel\Atmel Studio 6.2\Vs\Avr.common.targets™” from

4.6. ATmega328P Xplained MiniE R ZE LA H

1. Solution Explorer C7°uy/ =/ A5 7)) LTI 740 *=a—(Alt+E7) CProperties&88.557>, F721%Project=7"0" 2/ 44 Properties:

ATHTLTEENY,
2. Tool FC. Interface L TmEDBGEdebugWIREZ A TLIZEWY,

B ATmega328P 1 - AtmelStudio
File Edit View WVAssistX ASF Project Build Debug Tools Window Help

Programming settings

Erase only program area v

[] Preserve EEPROM

Debug settings
Keep timers running in stop mode
Cache all flash memory except

i -B - S e s a9 -0 G- R|F| b b oebug || [main RGNy o i A 208QB3a52
PR W 0 g 3w J|;, u b ‘HGELE-E »E 7‘Hex|v;§ er_:ljjﬂ;ifﬁlm;ialﬂmegaﬂzlip i debugWIRE on mEDBG (ATML2323040200011546) <
|Alduinn 1.0x '|| '| % S ‘COM3 “ gl S
Blink.cpp ATmega328P 1* x ~ Solution Explorer
=E
Build - R . N 0 - [# Solution 'ATmega328P_1' (1 project)
Build Events B 4 |1 ATmega328P_1
Toolchai » = Dependencies
e[ Selected debugger/programmer » 54 Output Files
Device » [ Libraries
TEDBG - ATML2323040200011546 + nlerfate'dEbl-lgWIRE - &1 abi.cpp
] Blinkcpp
Advanced &1 CDC.cpp

&1 HardwareSerial.cpp
&1 HardwareSerialO.cpp
&1 HardwareSeriall.cpp
&1 HardwareSerial2.cpp
&1 HardwareSerial3.cpp
&1 HID.cpp

@ hooks.c

& IPAddress.cpp

&1 main.cpp

&1 new.cpp

&1 Print.cpp

& Stream.cpp

&1 Tone.cpp

&1 USBCore.cpp

@ Winterrupts.c

] wiring.c

@] wiring_analog.c

] wirina diaital.c

B) 55 <o op T AT AT N DT B L A, ZRATLELL,

Atmel
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3. Toolchain=>AVR/GNU C Compiler=Optimization F T kL~ Optimize for size(-0s)’ Z @A TLEEVY,
4. Toolchain=AVR/GNU C++ Compiler=Optimization F CHg i kL ~V’ Optimize for size(-0s)’ 218 A TTZEUY,

Build
Configuration: |Active (Debug) A Platform: |Active (AVR) A
Build Events
Toolchain Configuration Manager...
Device -
# [2] AvR/GNU Comman | AVR/GNU C++ Compiler = Optimization
Tool [ General
Advanced _ & OutputFiles . Optimization Level: IOptimiZe for size (-Os)
4 [ AVR/GNU C Compiler None 00,
[ General L 3
Other optimization flags: imize (-
I Preprocessor 2 9 Optimize (-O1)

Optimize more (-02)
Optimize most (-03)

= Symbols Prepare functions for garl
[ Directories
_?Op‘tim\zatmn
& Debugging Pack Structure members tagether (-fpack-struct)
E{Wamings
7 Miscellaneous Allocate only as many bytes needed by enum types (-fshort-enums)
4 [ AVR/GNU C++ Compiler ["] Use rjmp/rcall (limited range) on >8K devices (-mshort-calls)
[ General
_?Preprocessor
_?Symbo\s
[ Directories
_?Optim'\zatiun
_?Debugging
E{Wamings

& Micrallanantic

Prepare data for garbage [[&/UUWIECR SN G050

47. TNy
1. DebugZ 3 (X, ’Start Debugging and Break’ #7071 TLTZEY,

# ATmega328P_1 - AtmelStudio

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

“ﬁ"ﬁ].]'lju§|*‘-ﬁuj|q'f’ Windows

i | Arduino 1.0x ~ || - ® _[d lcoM3| @  Stop Debugging
Start Without Debugging

-

Blink.cpp X

» Blink.cpp v| :I » C\workspa
pin the on-board LED is connecteq
the documentation at http://ardui = Execute Stimulifile

% Set Stimulifile
a

b Continue

This example code is in the publi

Restart
modified 8 May 2014 4d  QuickWatch...
by Scott Fitzgerald = StepInto

e
L/ = Step Over

# include "arduino.h" “E Step Out
// the setup function runs once whe = RunTo Cursor
Svoid setup() {

e .. . Reset
// initialize digital pin 13 as & e
pinMode (13, OQUTPUT); Percepio Trace
- ; Toggle Breakpoint
// the loop function runs over and New Breakpoint
Evoid loop() { "’ Delete All Breakpoints
digitalWrite(13, HIGH); // turrg )
delay(1000); // wait Clear All DataTips
digitallirite(13, LOW); /[ turn Export DataTips ...
, delay(1000); // wait Import DataTips ...

Options and Settings...

ey D 0 g ) ;[ bl | M Start Debugging and Break

Disable debugWIRE and Close

Alt+F5
Ctrl+Shift+F5
Ctrl+Alt+F5

F5

Shift+F9
F11

F10
Shift+F11
Ctrl+F10
Shift+F5

F9

Ctrl+5Shift+F9

Atmel & B DR IEE D D:ArduinoH HAVRA DRI DO FEEL [543 5]




=
[

_
Launch Failed [

e

Failed to launch debug session with debugWIRE. This could be caused by reset line
W circuitry or disabled debugWIRE interface. Make sure that the reset line is free before
continuing. Do you want to use 5P to enable the DWEN fuse?

i Yes 1 [ Mo

HER 7NN IS, main CHIBTSIVET, 407 ') 6T Sl FLT-,

4 DWENEa—ZD3FF R[S TRV RIZEE Ayt —V NWRRSNET, T TORINDEINT Yes’ &)y Tla—R'%
B ZETADIZAtmel StudiolXISPAEVET,

(e Edr View VAsssd ASF Project Buld Debug Tools. Window Help
) - @8 Da[0 o -E- [ F P Doy
[BOFBRR oL G iWa|o U b5 T e |
- Bl

|8 o1 quaRTER SPeED RSB O — R

. SEEErEErETR
Bzi!'ﬁﬁlj s

- ATmegaIZal | debigWIRE on mEDBG (ATMLZ323020000001003) -

# main -h I ¥ ink main{vosd) -Ifﬁo == mi =il
#include <Arduino.h> | Mame \l:alne
* N [B AD CONVERTER
= int main(void) & B ANALOG COMPARATOR
{ = @ceu
| dnit(); [ esprom
4 [ EXTERNAL INTERRUPT
- #1f defined(USBCON)
Us8Device.attach(}; 0 PORTC
Fendif ¥ PORTD
& @
setup(); # () TIMER_COUNTER 0
4 ) TIMER_COUNTER 1
for {5) { % () TIAER_COUNTER 2
loop(); =] =Bw
if (serialEventRun} serialEwentRun(); s B usarTo
} ® [ WATCHDOG
return ©;
}
Namée Address Value Bits.
Bme o3 o 80000800
moors o2¢  oeo OO@O0D00O0
Mrore 023 o0 ODODOODOO

Atmel & B DR IEE D D:ArduinoH HAVRA DRI DO FEEL [543 5]
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B) s oebuesma i 0

=
=

ERDHH PIRETY,

maincpp X

# main

-
-

I # int main{va

}

#include <Arduino.h:

return 9;

—int main{void) =
{

init(); -
- #1if defined(USBCON) £
UsBDevice.attach(); oy

#endif
[ ]
setup(); b |
for () { E
loop(); :

if (serialEventRun) serialf

Windows

Start Debugging and Break Alt+F5
Stop Debugging

Start Without Debugging Curl+ Alt+F5

Disable debugWIRE and Close

Continue F5

Execute Stimulifile

Set Stimulifile

Restar

Breai All Cirf+F5
QuickWatch_ Shift+F9

Step Into F11

Step Ower F10

Step Out Shift+F11

Run To Cursor Cirl+F10

Reset Shift+F3
Percepio Trace ¥
Toggle Breakpoint g

New Breakpoint ¥
Delete All Breakpaints Ctri+5hiflt+F2
Clear All DataTips

Export DataTips

Import DataTips ..

Options and Settings...

File Edit View VAssistX ASF Project Build Debug Tools Window Help.
Ma-al) d- T & DB -0
iIPCERB YOl Gimal

{ | Arduino 1.0x ~| | Arduino Nanc | ' < F | comze @

» | SPLQUARTER_SPEED RS
o i« L P

Ctrl+Shift+F5

2. (“Solution Explorer” ®Blink.cpp7 74V C) W R (T V=7 KAVNOFAZ R LG T oY =2 a=NINDIT~TE, £7)9/LTBr
eakpoint=rInsert BreakpointZ & A T2V,

File Edit View VAssistX ASF Project Build Debuq Tools Window Help
L =g

ol

“E

H
rnx B

LH %

N
/)|

=i

Goto Implementation

Refactor (VA)
Surround With (VA)

Insert Snippet...

. Surround With...

Breakpoint

Add Watch
QuickWatch._

Pin To Source
Show Next Statement
Run To Cursor

Set Next Statement
Go Ta Disassembly
Cut

Copy

Paste

Outlining

Add Diata Plot
Remove Data Plot

View Help

¥

delay(508);
digitalWrite(led, LOW);
delay(50@);

Alt+G

Ctri+K, Ctrl+X
Ctrl+K, Ctri+S

Shift+F9

Alt+MNum *
Ctri+F10
Ctrl +Shift+F10

Ctrl+X
Ctri+C

Ctri+V

/] wait for a second
f{ turn the LED off by making the voltage LOW
/[ wait for a second

BT > M e || 5o
|sa S (Mg «1 T |Hex i@~ A3

Bla 7

Add Databreakpoint Cirl+Shift+R

@ Insent Breakpaoint
Insert Tracepoint

uino boards.

ess reset:

ut .

in forever:

ED on (HIGH is the voltage level)

Atmel
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GER ATV~ KNI ASET

// the loop routine runs over and over again forever:
=void loop() {

digitalWrite(led, HIGH); J/ turn the LED on (HIGH is the voltage level)

delay(1000); // wait for a second

delay(1000); // wait for a second
}

@ digitalWrite(led, LOW); // turn the LED off by making the voltage LO

3. “Continue” &7y /4 HZ LI THW B A~EITL TSN, BERERICETE R IE L2 TN TEET,

ile Edit View VAssistX ASF Project Build Debug Tools Window Help

Vo) -S| ¥ DA - -S-F|AKTF| b

-

2§ | rino 101 -] | Arduino Nanc -| @

| Continue (F5) |

4. Debug=Disable debugWIRE and CloseZ .52 2L T Ny 8EZHITHL TTZEU,

T Debug

PCINURPA LG WA 0 |oSEE% 3 T H |

File Edit View VAssistX ASF Project Build Debug | Tools Window Help
. aild LIoals:

7 _J:L3H3|¥d..ﬂ|d?rﬂ Windows

E %= E * E’ la L§ -;,t : #ll A | ¥l Start Debugging and Break

Alt+F5
i = | Arduino 1.0x ~| | Arduino Nanc ~| B | @ stop Debugging Ctri+Shift+F5
. 2 Start Without Debugaging Cirl+Alt+F5
Disassembly main.cpp Blinkepp  » il
— Disable debugWIRE and Close
+ Blink.cpp L= I # Chworkspa
=yr * Continue E5
Blink ==  Execute Stimulifile
Turns on an LED on for one second £= et Stimulifile
" Fx i+
This example code is in the publi s
*f i Break All Ctrl+F5
#include "arduino.h” & QuickWatch.. Shift=F2
i . s i . i *E  Step Into F11

n B 5Ny WIRBZ KL A2 LN EE T,

n o F N WIREDEE 1113 H %2 5 )y MU CDWENE2a—2 2 Yy L FEONSPAVA—T 21— A% {65 = LW TxE4, 70/
T M 0)ENFDWEN 2= R %D Z 1, /09I ROV OO R IEBIWERE TEIK Db &L ET, Zhu
RIEEMEFIZAVROIEE B N EELET, (6o TT Ny WIREAME DO RWEFIZDWEN 2= 13 F IC & 1k S5

RETT,
5. HA &)y MU TLED D iR A BIZZ L TLIEEVY,

Atmel & B DR IEE D D:ArduinoH HAVRA DRI DO FEEL [543 5]




5. ATmega328P/i:FH

2 1TA/DEHER(ADC) A - T RN A S5 I | [2CA V=T 2= A% - TR LN 22 % i I . F L CSPI/ V4 —T 2— A% f# ~TSD
A=NCT =4 %A D B S A VERR L D o®HD E7, Fiz, WEENEHE SR N 2/ EIXImEDBG COMK =il L CE{E S
ESc

[2CIZ DWW CIEArduino>H D " Wire” 747 FV RN HBEL S L, SDI—MIZ DWW TIIAVIN—NENDRE”SD library” N4 LENE T,

51. IVNATHEREETE
1. 70y 2/ MZZClEATmega328P_1)&457y/ L CPropertiesZ 3t A TLIZEWY,
2. Toolchain=AVR/GNU C Compiler=Directories FIZLL FZIBIML TESWFETH > GEMLIET AVIN AR —EICHDHE
=),

C:¥Program Files (x86)¥Arduino¥hardware¥arduinoYavr¥libraries¥Wire
C:¥Program Files (x86)¥Arduino¥hardware¥Yarduino¥Yavr¥libraries¥Wire¥utility
C:¥Program Files (x86)¥Arduino¥hardware¥arduino¥avr¥libraries¥SPI
C:¥Program Files (x86)¥Arduino¥libraries¥SD¥src
C:¥Program Files (x86)¥Arduino¥libraries¥SD¥srcYutility

3. Toolchain™AVR/GNU C++ Compiler=DirectoriestZxf U CHNIE L TLTZEV Y,
ZE NnHONABINIZ Relative Path” DF zy /4 LEHEFITL TEEW,

il

Add Include Paths (-I)
Include Paths (-I)

3

[] Relative Path

[#]5-1. Atmel Studio : Compiler Setup

Build

Configuration: [Active (Debug) * | Platform: |Active (AVR) -
Build Events
Toolchain Configuration Manager...
Device

[ ,j AVR/GNU Common
Tool ™ General

4 j AVR/GNU C++ Compiler
H General
% Preprocessor
% Symbols
 Directories
% Optimization
& Debugging

oY1

_A\.I"R;‘GNU Ce+ Compi]er = Directories

= QutputFiles Include Paths (- & | )
ACVaRCES 4 | AVR/GNU C Compiler _“) _ _ _ =%

% General C\Program Files (x86)\Arduino\hardware\arduino\avricores\arduino

"% Preprocessor C\Program Files (x86)\Arduino\hardware\arduino\avr\variants\standard

= Symbols CA\Program Files (x86)\Arduino\hardware\arduino\avr\variants\eightanaloginputs

-_-ét Directories C\Program Files (x86)\Arduino\libraries\SD\src\utility

= Optimization C\Program Files (x86}\Arduino\hardware\arduino\avrilibraries\Wire

= g Debugging CA\Program Files (x86)\Arduino\hardware\arduinc\avrlibraries\Wire\utility

'_E’Wamings C\Program Files (x86)\Arduino\libraries\SD\src

 Miscellaneous CAProgram Files (x86)\Arduino\hardware\arduino\avr\ibraries\SPL

Atmel
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5.2. &kFI774VE M
EWEIE 47TV DEREOAmel Studio 7Y 57k~ copl—7 T7AMEENIL TS0,

5.2.1. Wire747° 7YIZ% LT
1. 70 =) b e )97 L “Add=Existing [tem- " ~{ToTLTZEN Y,
2. BAW=A AT R R AN T, B CC:¥Program Files (x86)¥ArduinoYhardwareYarduinoYavr¥libraries¥Wire&3H- T2 &V,
3. Wire.cep7 7ANVEIZBIR LT “As a link()v7EL0) 1B TLZEW,
4. “wireYutility” BI7 ALV 7 MIZRTU CIRBEIZARDIE L | twi.c77AVEIEIRL T ‘As a link(Jo 72 L0 B TLEEW,

# Add Existing Item - ATmega328P_1 [l
%v“ « Program Files (x86) » Arduino » hardware » arduino » avr » libraries » Wire » v|&,|| Search Wire ,D|
Organize ~ New folder =~ O e

,’ Atmel Studio 6.2 il Name Date modified Type Size
I 6.2 @ examples 25.02.2015 10:34 File folder
3 @ Uutility 25.02.2015 10:34 File folder
| Favorites @ keywords.txt 08.02.2015 23:39 TXT File 1KB
M Deskiop @ library.properties 08.02.2015 23:39 PROPERTIES File 1KB
i Downloads @’ Wire.cpp 08.02.2015 23:39 C++ Source File 8 KB
~» Recent Places @ Wireh 08.02.2015 23:39 H File 3KB
M Desktop
| Libraries
@ Documents
v (Lit T
File name: Wire.cpp - IAII Files (*.%) Vl
I Add |:] l Cancel l
Add T
= AV OO O T COTTTTTET
% General Add As Link

5.2.2. SD747°7)I=xL T
1. 7°0 =7 e 57y L, “Add=Existing Item---” ~{T> TLTZEWY,
2. BRI ATy P AN T, B EERCTC¥Program Files (x86)¥ArduinoYhardwareYarduinoYavr¥librariesYSPIZJH-> T2 &0,
3. SPLeep7 7ANVEZEIR LT “As a link()7E L 0) BIIL TLEEW,
4. C:¥Program Files (x86)¥Arduino¥libraries¥SD¥srclZ%f L CRIARIZHD KL TZEUY,
a. SD.cppFile.cppD 77 AN EEORIRL TLTZEWY,

b. “SDYutility” &7 V7MKL TRIBEIZHRD IR L . SdVolume.cpp, Sd2Card.cpp, SdFile.cppZiBIRL T ‘As a link(Jv7&LT) B
MLTLTEEN,

Atmel
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# Add Existing Ttem - ATmega328P_1 =
@@-| | ¥ Computer » Local Disk (C:) » Program Files (x86) » Arduino » libraries » SD » src » utility - | +y | | Search utility po) |
Organize ~ New folder = [ e

i MName Date modified Type Size
B Desktop - )
e @/ FatStructs.h 08.02.2015 23:39 H File 17 KB
- Libraries - 5
Qj Sd2Card.cpp 08.02.2015 23:39 C++ Source File 21 KB
@ Documents - :
= @ Sd2Card.h 08.02.2015 23:39 H File 10 KB
i
:/ - @/ 5d2PinMap.h 08.02.2015 23:39 H File 13 KB
usic =5
i @/ SdFath 08.02.2015 23:39 H File 22 KB
@ Pictures . - .
. @/ SdFatmainpage.h 08.02.2015 23:39 H File 9KB
@ Subversion i - .
i @/ SdFatUtilh 08.02.2015 23:39 H File 3KB
a, Videas : - :
. m SdFile.cpp 08.02.2015 23:39 C++ Source File 42 KB
2 Honrao, Rupali
= @/ Sdinfo.h 08.02.2015 23:39 H File 8 KB
‘A Computer 1 - .
aj SdVolume.cpp 08.02.2015 23:39 C++ Source File 10 KB
@ MNetwaork
5 Control Panel
=: Recycle Bin
File name: "SdVolume.cpp” "Sd2Card.cpp” "SdFile.cpp” - IAII Files (*.%) V]
I Add H I Cancel l
R Add ]
I ‘ # Debugging Add As Link

5.3. It FABA %
a E1T BAEDBlink.cpp? 74 V& sensors.cpp? 7AMI 4 L. LED miga—F (B 5 setupQ&loop))ZHIBRL TLZEW,
E) = scnsors.cop7r (VD ETTDEWire®TAT DA TrAVEAL ISV,

#tinclude <Wire.h>
#tinclude <SD. h>

E) = mmmmmicp o REBmLT<EE,

ftdefine AT30TSE_TEMPERATURE_TWI_ADDR 0x4F
ftdefine AT30TSE_TEMPERATURE_REG 0x00
ftdefine AT30TSE_TEMPERATURE_REG_SIZE 2

ftdefine AT30TSE_NON_VOLATILE_REG 0x00

ftdefine AT30TSE_CONFIG_RES_9 bit 0
ftdefine AT30TSE_CONFIG_RES_10_bit 1
ftdefine AT30TSE_CONFIG_RES_11_bit 2
ftdefine AT30TSE_CONFIG_RES_12_bit 3
uintl6_t resolution = AT30TSE_CONFIG_RES_12_bit;

R LA BRI H# LTS,

// Trayr AJiety
// SPIfEEEE SR

const int analogInPin = AO;
const int chipSelect = 10;

EAT SDIA7 TV EMIEREERL TS,
| File myFile;

B) = A/DBRR LR B B R RL TS,

double temp_result;

int sensorValue = 0; // A/DZEHZRA0DNS D F A A E.

S ETHHEEE D S:ArduinoMSAVRA DI OEEL [FI#EF 18] 25
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E) = mummBraomgEamLC<rE,

{
uint8_t buffer[2], i=0;
buffer[0] = reg | reg type;
buffer[1] = 0;

/* AT30TSEDWERLY 24 K AVE */

Wire. beginTransmission (AT30TSE_TEMPERATURE_TWI_ADDR) ;
Wire. write (buffer[0]) ;

Wire. endTransmission() ;

while (Wire. available())

{
buffer[i] = Wire.read(); // XFELTINAMZIE
s

}

return (buffer[0] << 8) | buffer[1];
}

double at30tse_read_temperature ()

{
/% 16E yMEEELY A5 A T: */

double temperature = 0;
int8_t sign = 1;

/* BRI LTF B Y MEER */
if (data & (1 << 15)) {
sign *= —1;
data &= ~(1 << 15);
}

/% IREA~TEHE %/
switch (resolution) {
case AT30TSE_CONFIG_RES_9 bit:
data = (data >> 7);
temperature = data * sign * 0.5;
break;
case AT30TSE_CONFIG_RES_10 bit:
data = (data >> 6);
temperature = data * sign * 0.25;
break;
case AT30TSE_CONFIG_RES_11_bit:
data = (data >> 5);
temperature = data * sign * 0. 125;
break;
case AT30TSE_CONFIG_RES_12_bit:
data = (data >> 4);
temperature = data * sign * 0.0625;
break;
default:
break;
}

return temperature,;

uintl6_t at30tse_read register (uint8_t reg, uint8_t reg type, uint8_t reg size)

Wire. requestFrom (AT30TSE_TEMPERATURE_TWI_ADDR, reg size);

uint16_t data = at30tse read register (AT30TSE_TEMPERATURE _REG, AT30TSE_NON_VOLATILE_REG,
AT30TSE_TEMPERATURE_REG_STZE) ;

Atmel & B DR IEE D D:ArduinoH HAVRA DRI DO FEEL [543 5]
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EF sctup) PIHEBIEEBML TS,
D #5 Avumel Studio TS £ B2k AL T ORSIA LI TR BN B —IcS LET

Slwvoid setup()
{

5e

¥ sensorValue
¥ Serial

v setup

Svoid setup()

{

extern HardwareSerial Serial
Accept with: <TAB> or <ENTER >

Serial.

w available

v availableForWrite
v begin

w clearWriteError

v end

w find

v findUntil

w flush

w getWriteError

w_HardwareSerial

s

E

*

void begin{unsigned long, uint&_t)

// EFE(EZBR<

void setup ()
{ Serial. begin (9600) ;
if (!SD. begin(chipSelect)) {
return;
}
SD. remove (“data. txt”) ;
} Wire. begin() ;

Serial.println(”SD Card initialization failed!”);

Serial. println(”SD Card initialization done.”);

Atmel
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E) = Zseoon0BtBmimL << s,

bool sensor_flg=0;
void loop() {
sensorValue = analogRead (analogInPin) ; /) A/DZEHZE(ADC) it A A F
temp_result = at30tse_read_temperature () ; // IBEFEIRIA TR
if (sensorValue>=500)
{
sensor_flg=1;
}
if (sensor_flg==1) // FERIS NGB CTI 7 AVNIC T — A EEIA T
{
sensor_f1lg=0;
myFile = SD. open(“data. txt”, FILE_WRITE) ;
if (myFile) [/ TIANVDBINTOIUEZE U EEIA R
{
myFile. print (“sensor = 7 );
myFile. print (sensorValue) ;
myFile. print (¥ temp = 7);
myFile. print (temp_result) ;
myFile. print (“¥n”) ;
myFile. close() ; [/ T7ANVEEHLS
}
else
{
/] TIANVIIBRDN 2o TG B I R FoR
Serial. println (“error opening data. txt”);
}
// LTI TT 7/ v FH<
myFile = SD. open(“data. txt”) ;
if (myFile)
{
[/ ATHEEL IR D ETTI7AND DRt FRIA F
while (myFile.available()) {
Serial. write (myFile. read()) ;
}
[/ T7AVERACS
myFile. close() ;
} else {
/] TIANVIDIBRDN 2o TG B I R R
Serial. println (“error opening data. txt”);
}
}
delay (500) ;
}
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1T I7AVEARTEL . "Build’ 47 28R4 20, FI3F K =N TR 2 28 Lo TRV R 2RSSR TR E Y,

# ATmega_328P_1 - AtmelStudio
File Edit View WAssistX ASF Project Build | Debug Tools Window Help

Pl ] e (D e @ | # -3 Y & Build Solution F7

e

J ‘?.; #n E|'> fEI' O %o _‘; ; Pl Rebuild Solution Ctrl+Alt+F7
i |Arduino 1.6  ~| | Arduino Mini ~| @ <] Clean Solution

Build ATmega_328P_1
Rebuild ATmega_328P_1

Sensors.cpp X

?_Sensors.cpp -] 'I > Ch Clean ATmega_328P_1
Configuration Manager...
Compile Ctrl+F7
o /*

V) ®2 -oOMELRERLCRIEI T T <ETT,

5.4. N—NIT7HERE
JEREN FR LR B BN 2R 1ZI01 Xplained ProXek BICTEELF97,

101 Xplained ProiZAtmel Xplained Prog Al FA% I Z%f 32 9ER EMR TT, AU ~A(/nSD, R Zs . JeRGngs., ot 4 %
& TrXplained Pro MCUREHRIZ R L CTIAK AR 721 BE % 5 2 D IOITEREHENF I, IOEEESIIRS-2. TRENF T,

[¥]5-2. 101 Xplained Pro

Xplained Pro ‘ R
IDFy7° ATSHA204 St A I m b 5 ds

_
101 X prameo =R )

& DIGNI

et y T
| PYWM - ADA 4 s : =

| &

i ' 8

; ]
i

el § (2N

TEMPERA
e -

T

),

= Atmel @

LED UART~Ay4'  GPIO~y4  BIH~yH <A/uSDH—N x4

ATmega328P Xplained Mini~~MI01 Xplained Pro&ii d FEERDOHEH T R-1. TRSNET,
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F]5-1. 3E#% : 101 Xplained Pro — ATmega328P Xpalined Mini

I01 Xplained Pro ATmega328P Xplained Mini
tEVES =1 Ev& MCUE"Y
3 ADC PCO AQ

TWISDA PC4 SDA
TWISCL PC5 SCL
GND GND -
VCC 3V3 -
SPLSS.A PB2 SPLSS (D10)
SPLMOSI PB3 SPLMOSI
SPLMISO PB4 SPLMISO
18 SPLSCK PB5 SPLSCK

5.4.1. ¥£#z : 101 Xplained Pro — Arduino Xplained Pro
THRTRENALIIZIOL Xplained ProZArduino Xplained Pro~##i L T2 &V,

Mo
PPEPUCEY PP UL PN @

. :
oo . - b
gy 2. " e

00 e - — [ s oneass ry Ten microSD card
o o SENSOR
\ e

Ivar Holand : i
Revision 1.8 o a : 5 t
93.12.2013 y B T lGND

YEMPERATURE SENSOR

UART

; = l : P10 E ;
) F | o ‘ 3PIO =

1 .v‘ij
ESF ano |

Atmel © B
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5.4.2. 345% : ATmega328P Xplained Mini — Arduino Xplained Pro

W IZATmega328P Xplained MinizArduino Xplained ProXsf izl A2 LN MEE T4, Xplained MiniJEAR D F 1235 DPC5%
Arduino Xplained Pro®ABIZ(FR A HE57) & Xplained Miniz&tR DF11736DPC5% Arduino Xplained Pro®SCLIZGk 4550 1T< 1T

Bt L TLIEE N,

B GND

@

ance
aDC7

5-0 0-0°
0-0 O-O= =
A O-04

vee|O=

anp| O-O0=-0=O ﬂ, £ ~~nl ono 0.0.0.“
O-O-Of ¥ s

0]

T

09510000
£0/5LL

0 0-0 0-0-O|
«0-0 0-0-0f ~
w0-0 0-0-0
20-0 0-0-0| ~
© 0-0 0=0-0| °

= s O0=-0 0-0-0| °
< 0=0 0-O-

—

—_— =
— [V
wo Uj- hepo. L =

e

EDOIDNTHERHL TS,
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5.4.3. ¥E&T

usB7-7'IL

ATmega328P Xplained MiniZ&HIZUSBYr—7 VE#EREL . B a B5-3.D IO L TS0,

145
) ==

X5-3. iE78

FEMR TSI

ZBE VryMISDI-N N IELLIFASNN TV DD ERERIZL TLTEEY,
SRRV IR WO T IETEINET,

B E - EHFIIA TOXTRENDLIIZArduino Xplained ProZEfR # & 1> 3 1Z9PD A A= AR ax)# %A - T
101 Xplained Profti & #efi 3526 TEET,

AR NPT ERDEREHNRE

1 T &
0+0=0 OO =

:0 0=-0-0 O-00©
0-0-0 0-O=

Oe n

ez

Atmel Corp © 2014

& 109 2023/02 ®

41 SNO

3 4.8

-0 0-0-0|0

NS QO

B4 PBS GNDAREFPCAPCS O

1111044

3l e

200 O=0 O: *
20=-0 00 O~ »
~0=0 O+0 Q-+
0 O=0+0 O~ *
90 OQ=0 ©-*

|
HOSNIS FHNLIVHIINIL

1093
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55. DT Ny

WIS ZET Ny UET 2N E SO 23> 500F) T
SN BB S TR RN SRE 23SDI— N IZR IS N A LT E )
TWET, ZORBICHF I RO V=IF AV D E R E L CHIR I
MT DT ELFHARTIIZSNY,

B = Debug% i A T’ Start debugging and Break’
RIEER )yl <<z,

& DWENE2—2FF I ESHU TRV BT BH Ay t—

BOUMERENET, FORENDEIIT Yes &7y
JL Cla— R 2R E T HOIZAtmel StudiolLISPAAE
WET,

S

Debug | Tools Window Help

wil

_'J
B
53

e |

*3

Windows
Start Debugging and Break
Stop Debugaing

Start Without Debugging

Dizable debugWIRE and Close

Continue

Execute Stimulifile
Set Stimulifile
Restart
CluickWatch...

Step Into

Step Over

Step Out

Run To Cursor
Reset

Percepio Trace

Toggle Breakpoint
New Breakpoint
Delete All Breakpoints
Clear All DataTips
Export DataTips ..
Import DataTips ...

Options and Settings...

Alt+F5
Ctrl+5hift+F5

Ctrl+ Alt+F5

F5

Shift+F9
Fil

F10
Shift+F11
Ctri+F10

F2

Ctri+5Shift=F9

=
Launch Failed

25

e

Failed to launch debug session with debugWIRE. This could be caused by reset line
W' circuitry or disabled debugWIRE interface. Make sure that the reset line is free before
continuing. Do you want to use 5PI to enable the DWEN fuse?

LoYes |

Mo

R 7NN BIAS L, main CHIFSTUET, 4507 N7 & UG T B el 8 LT,
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B = Atmel Studio TView=Terminal WindowZ & A TL7ZEVY, mEDBG COMAK —b, Baud:9600% 3 (X, ”Connect” %
A TLIEENY,

Terminal Window

= Connect| COM27 |~ || Baud: 9500 ~ | Ascii~ 5 % [ Save tofile | Options

Receive

ﬂ 18R JREeT —#1ZmEDBG COMK ML TZIEShE T,
FEEEIE Solution Explorer/bsensors.cppZ BE, N T/RENDIITH W RAALE L TITZSV,

Hwvoid loop() {

sensorValue = analogRead(analogInPin);
temp_result = at3@tse_read_temperature();

if (sensorValue>=580)

{
2
}

if (sensor_flg==1) J/ write data
{

N E=BEE K b HIORIR, EE N TORSE— I FICk o TF Ay % TS,
R AR (Terminal)v4Y N2’ SD Card initialization done’ Ayt—Y" 2305 CTL XD,

B RN EZRIZIIO1 Xplained Pro FIZIEIEL . BANAMEIZIG O ERIZHEE L . BHAWERIZEIAD L ET,

L‘}-}. S EIE JEINZHE A T IO TR ER 2 B - TLIEE W, BN ZHE S B INE 727291245 (sensorValue = 500) )3 H.
2D, FORSNAINTT v T LEZAT N F W (7 V=K AV AT E Y725 TL LD,

204

Svoid loop() {

sensorValue = analogRead(analogInPin); // read tt
temp_result = at3dtse_read temperature(); // read te

if (sensorValue>=588)

{
< | sensor_flg=1;|
}
if (sensor_flg==1) // write data in file on parti
{

sensor_flg=@;

Atmel 4T AMEEEH D Arduino M DAVRADRIOIEEL [HIMFESIE] 4



] =iEEE

'." ATmega_328P_1 (Debugging) - AtmelStudio
File Edit View VAssistX ASF Project Build Debug Tools Window Help

V-l - S @ %2R 90 -S| F] P o Debug

| %

spi_init

Gl O

BC R MR Aok S0 a o0 b [EEE T T Hex B
i [Arduino 16 - | Arduino Mini ~| B < [coms -8 ala

a1

e e e e B

=T

w4 ATmega3l

¥ sensorValue

Disassembly CDC.cpp wiring.c main.cpp sensors.cpp X [EAGITLTE ATmega_328P_1
» loop.if v‘ :I » if (sensorValues==500) QuickWatch m@
Hwvoid loo o
sensorValue = analogRead(analogInPin); /f rea sensorvalue e Add Watch
temp_result = at30@tse read temperature(); // rea atd
Walue:
if (sensorValue>=580) Name Value |Type &
= sensor_flg=1;]
}
if (sensor_flg==1) // write data in file on p
{
sensor_flg=0;
myFile = SD.open("data.txt", FILE WRITE);
if (myFile) // if the file opened gkay, wr .
myFile.print("sensor = " ); l Close H Help ]
myFile.print(sensorValue); v
Watch 1
JName Value

516

EWBEE  Watchl” 74/F 7% QuickWatch’ 4 N % I TS,
N EWEE Kb ORI Do CEAT AR TS,

+
L
H5-4. Atmel Studio : IHZR(Terminal)74Vk")

JEAZEDMEIISDH—N TN S UmEDBG COMK =ML CEEHINET, uiR(Terminal)v4v N i 6 EED

Terminal Window

= Disconnect COM27 -
Receive

50 Card initialization done.
sensor = 516 temp = 24.80

Baud: 9500 - | ASC ™ ¢ % [ |Savetofile | Options

Send History

Send

mEDBG Virtual COM Port (COM27)

(st - @ @ g

Atmel
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=)=}

i

F N RSN Bl A R 57612, Debug= QuickWatch- - &3 A TZEW, I sensorValue” 2 A AL T’ Add
Watch’ #1238 A TN,

FHR EH1(WatchD) /N2 sensorValue” BEOEN T RENDTLED,

fid
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EEEIE Debug=Disable debugWIREZESZENZL S TF N BIEZ AT L TEEVY,

n 28 7Y WIREZZEIETHZENEE T,
Atmel Studio CATmega328P Xplained Mini COArduino” ny/ =/ M i Th BB AL F LT,
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BFHA. BBRBAI IR T AT AERE

sensors.cpp? 74NV

#tinclude “arduino.h”
#include <Wire.h>
#tinclude <SD. h>

ftdefine AT30TSE_TEMPERATURE_TWI_ADDR O0x4F

ftdefine AT30TSE_TEMPERATURE_REG 0x00
ftdefine AT30TSE_TEMPERATURE_REG_SIZE 2
ftdefine AT30TSE _NON_VOLATILE REG 0x00

ftdefine AT30TSE_CONFIG_RES_9_bit
ftdefine AT30TSE_CONFIG_RES_10_bit
ftdefine AT30TSE_CONFIG_RES_11_bit
ftdefine AT30TSE_CONFIG_RES_12_bit

wWN = O

uintl6_t resolution = AT30TSE_CONFIG_RES_10 bit;
double temp_result;
int sensorValue = 0; // A/DZEHZE(ADC) A0HDEEA T A

const int analogInPin = AO;  // 7Fu/ AJjE’
const int chipSelect = 10;

// SDa=T4VT4 747 7V EAE %A 5 7= 80 DA Ui
File myFile;

void setup()

{
Serial. begin(9600) ; // EFE(E <

if (!SD.begin(chipSelect)) {
Serial. println(”SD Card initialization failed!”);
return;

}

Serial. println(”SD Card initialization done.”);
SD. remove (“data. txt”) ;

Wire. begin() ;

}

uintl6_t at30tse_read_register (uint8_t reg, uint8_t reg type, uint8_t reg_size)

{
uint8_t buffer[2], i=0;
buffer[0] = reg | reg_type;
buffer[1] = 0;

/% AT30TSETOWNHEIL Y 2F KAV4 */

Wire. beginTransmission (AT30TSE_TEMPERATURE_TWI_ADDR) ;
Wire. write (buffer[0]) ;

Wire. endTransmission() ;

Wire. requestFrom (AT30TSE_TEMPERATURE_TWI_ADDR, reg size);

while (Wire. available())

{
buffer[i] = Wire. read();
i++;

}

return (buffer[0] << 8) | buffer[1];

Atmel & B DR IEE D D:ArduinoH HAVRA DRI DO FEEL [543 5]
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tinclude <Wire.h>
double at30tse_read_temperature ()

{
/% 16E Y MEEL Y AEF5 I AT */

uintl6_t data = at30tse_read_register (AT30TSE_TEMPERATURE_REG,

AT30TSE_NON_VOLATILE_REG,

AT30TSE_TEMPERATURE_REG_SIZE) ;

double temperature = 0;
int8_t sign = 1;

/* BRI B Y MERR */
if (data & (1 << 15)) {
sign *= —1;
data &= (1 << 15);
}

/* IRFEITAL */
switch (resolution) {

case AT30TSE_CONFIG_RES_9 bit:
data = (data >> 7);
temperature = data * sign * 0.5;
break;

case AT30TSE_CONFIG_RES_10_bit:
data = (data >> 6);
temperature = data * sign * 0.25;
break;

case AT30TSE_CONFIG_RES_11_bit:
data = (data >> 5);
temperature = data * sign * 0. 125;
break;

case AT30TSE_CONFIG_RES_12_bit:
data = (data >> 4);
temperature = data * sign * 0.0625;
break;

default:
break;

}

return temperature;

Atmel
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bool sensor_flg=0;

void loop() {
sensorValue = analogRead (analogInPin) ; // A/DEHLEZHADC)
temp_result = at30tse_read_temperature () ; // 1BEFEIRIA TR

i

FLARIA PR

if (sensorValue>=500)
{

}

sensor_flg=1;

if (sensor_flg==1) // FEERHZE A T 7 A M EZIA I
{

sensor_f1g=0;
myFile = SD. open(“data. txt”, FILE_WRITE) ;

if (myFile) [/ TTAVPBINTOIUR, ZAUTEZIAL
{
myFile. print (“sensor = 7 );
myFile. print (sensorValue) ;

myFile. print (¥ temp = 7);
myFile. print (temp_result) ;
myFile. print ("¥n”) ;

myFile. close() ; // T7ANVEEALS
}
else
{
/) TTANVDBINRT AU B 2 R
Serial. println(“error opening data. txt”) ;

}

// BEeT=DITH T 7AVEREL
myFile = SD. open(“data. txt”) ;
if (myFile)
{
[/ G EEL IR D FETTTAND D REAIA S
while (myFile.available()) {
Serial. write (myFile. read()) ;
}
[/ T7AVERCS
myFile. close() ;
} else {
/) TTANVDBBINRT AU B 2 R
Serial. println(“error opening data. txt”);
}
}
delay (500) ;
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