HE COBAERXEESEEELE LTOHACESN,
BEEREINTA Y SFILORERE CSBENET,

MICROCHIP AyRO DAk L—=24F 2 =aF I
Curiosity NanolZ & 5 EHEEBHE—F

ARG

s N—FOITF7EH
- AVR128DA48 Curiosity Nanoih— K(DM164151)I2 K E(Z & T 5220 DREEZMAZ =D
- Power Debugger (ATPOWERDEBUGGER)
- 2R MMicro-USB4 — J JL: 1&[EPower Debuggerfl. ¥ 5 1AL Curiosity Nano7k— KA
S 2RADEUAYABLIUSI—FRAD YN
s YIbFIITEH
MPLAB® X 5.40
MPLAB X/A\—2 3 »3.95AMCCTS 51 v
- MCC/A\— 3 V23.0HAVRS 4TS5 1)
Atmel Studiolz#FH/\—> 3 >

[TLC®HIC

AETHEH, VILIz70HEFE--7IO—F &, CPATHLHILERABED 21— EFE-THEESIRI %
ERTE7TO—FOHEEADEWVZIODVLWTHARET,

CHOEENL—ZVTIZIIUTO REYIREENTT,

o BBELARNVEVRTLEEYAHDLE

+ ERE2: ADC (ADaVNA—AR)ZEIFTBY I LIz 7HRELEN—FI T 7THREDLE

REBBEOSHEICEZHEICHET 2EAMLIEREBN LI=%. Atmel Studio®Data VisualizerZ ff > THEEZ IR L
ij_o
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https://www.microchip.com/DevelopmentTools/ProductDetails/PartNO/DM164151
https://www.microchip.com/developmenttools/ProductDetails/atpowerdebugger

AVR® DAL —Z=249 =27

KETHEST7AMaY

AETHE, REDOHAZHEANCT KT EHEHIC, UTOTAIAVEENET,

ﬂ Info: BSEY S1EHERLET .

Tip: RICIDEV FOTFIZV I ERLET,

Todo: ET9 5BMERLET,

R REOFIEERTLEBRETRLES,

ERLQEHERLES,

/N WARNING
a Execute: REIZIELTE—45y FOATEITTE79avERLET,
. __________________________________________________________________________________________________________________________________________________________________________________]
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AVR® DAL —Z=249 =27

=P

DL 3 =TT TR TR TP S P 1
1= S oY OO OSSR SR T PRPRRRRI 1
b = G [ Y s [0 USSR 2
1. BB AR PR TLEZBNYIAFFDELEL ..ottt e et e e et et e e e e e e e e et e e raees 4
T T A N B ¢} 1= ISR PSURRPSTIN 4
12 BAFBEEREICEITT B2 DCUNOSity7R— FOTIZE ..o 4
(R 3 == o ey 100/ X1 - OO SRRSO SRURRPROPRORO 5
14 ) D R D T I T O S D VER oo ettt ettt ettt et et e e ettt et eee s 5
15 AR R RTLAEIE T O D T R OVER oot ettt ettt ettt 13
(GRS VA & 315 Yo iu By i RS2y P ok F- 300 N o 3-SR S O 23
2. BE2ADCOY I b I FIREEN—F DT TREDLEE s 28
PR Il Ny E Sy d-=2" 3 u 5 A () (=3 ARSI 28
2.2 N R I I T O m 0 RO E R oo et 34
23 TFTNRAARDTOAT T I UG EBITNFEDELER oot ettt ettt ee e eneann 41
T 1 51T SRS 46
Y eIt T o /2 Lo 2 o A e (O OO U USROS 47
B B R AN D BB 1T — B R e ettt ettt et ren 47
o = a7 Ll NSRS 47
Y ool T oea ) AN i e Bl A 1 =TT 47
b€ B () D=~ WSRO SRRSO 47
B et ettt et et e e et eot et et et et et ettt eue et et et e et eae e et et eae e eu e et et e et et ea et et e et et e et et e et et et et et eneaen 48
= o NS OSSPSR 49
e N 3y S i U RPRORR 50

subsidiaries



1.1

1.2

AVR®DA KL —=245 2=a7JL
BE1L ARV VARTLEEYRAADLLE

A1 ARV M RATLEEYRAHDHE

REBEETIE, 2BEO7 TA—FOHEBENZLERLET ., 1OBD7TO—F TlE. ADCEBRERB L CTRERE VY
EFRAHTEIAT A—N—TJO0—BYRAHZE>TIA 0 FO—FHBRY—THhoBRLET, TEAET
TELE HERLTAEYRAHAD M) AHSh, THRERAZAHINET,

20HDT7 FO—F Tl ANV FYRTFLEVSYS)ED 2 —ILEFEVET, :ml;t4/<> FMERTRERIDE
A LEERCTEDED1—IILTY, MIBO7IO—F %243 F—N\—TJO0—NBEEL Y £5HEALETADCE
BEFBTDARU P EN)ATHELSICERLES, ERARTTHEI49 030 FA—FHRY—THhEF
LTHRREFRAHLET,

N— K 7 OEA

Curiosity/R— FIZAVR128DA48< 14V O3> bO—3 ., Nanofl#iAHT/8y #, 1DDLED, 120DHRE VEHKAT
WET, NanoT RNy HEBIBETHBN—F I FRETR-FETATSLLT Ny THEZRTTEET . &
f=. UART-USBT ) v SaEHIREE L TLET,

Power DebuggerlFER #JXEA L ERENEHEATOI ST, ERINET A ADOEEER AT 51
OIZEZAFET,

BHEHAZERICRITT =D Curiosity R— FO®ZE

G‘_':', To do: Curiosity Nano h— KZHWZEL., FL—REUWLT 2RO E L EIFALEMITLET,

micro-USBR— kM5 BEAHEERT 5 & . Power DebuggerBNEDNDENEHET 516, SHAEARERICKZY FI,
E1-1.POWER F L—R D ELE

Micro USB Power/Status Dikiigtes 32.768 kHz AVR128DA48 User LED
Connector LED 99 Crystal MCU (LEDO)

(SWO0)

&

User Switch ]

»
y,
I
a
LEDO
A

VR

”s%}. {{\ HUQI?BDH‘IB

PAO PAL pc2 PC3 pa4 PAS pag PAZ GND PES pF5 G Pr 3 PBO pg1 PB2 pp BN pep PEL pePL7 2

Curiosity?R— FIZIZPOWERE L3 FARILDFWINEE FL—RADBHYET, Ay EZ—FT2DO0OFR—ILE ML —
AEHRICUMILET, BB TESLIELETRAEITHERALEY,

FL—RELLIH, R—ILI2ZADE A ZEZIFAREFFLET, U, R—F£270553 053 3KIEC
DEUAYEBES I — b v VINTERETIDELAHY ET,

—————— ——— —— —— — — "
© 2023 Microchip Technology Inc. and its Training Manual DS40002243A_JP -p. 4
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AVR®DA KL —=245 2=a7JL
BE1L ARV VARTLEEYRAADLLE

E1-2.8ZE# D Curiosity?R— F

1.3 HHEY1—IILOHA

COBRBETHESES2—ILIXYTILEA L By %5 (RTC). ADC. BBEE(VREF). A XY S R T L(EVSYS)TT .,
RTCIZ1BERETHY Y b R84 TELTHELET.

ADCIE7FRIBEZ12EY DT R IIEICERTEED21—ILTY, EVSYSHOERZMIBSELIZATEE
Yo Ffe. BMERTIDEARD MERVRAAZERESEETS . ADCIRREEE L Y DHEAHLICHENET,

SHREBEERMOBLED 2 —VICRECSNEBEEZHBISIALED 12— TY, £, 2048 VOSREEZ
ADCIZH##ET 2L IRESNTWVDIGEE, BEEEL Y EZFMICLET,

AR RV RTFAFCPUEN ST IZABDES 2 — LEIDBEEFTTREIZT S EERKTT, BEXHIABTES1—L
NOBDEDEDS 2 —ILIZARNV FEFEELTTILavEMNATERIETITONET ., ANV REILLATFUYD
J—TRESIhZIELL, EEEOEVWITILEIAL T TIr—2a 0 EFRRLET,

14 VI bz T7RETOT S LOERK
E}, Todo: COTATDIY FTHESN—FII7 EDa—LEREL. I—F&TRD Y MIBMLE
. o

1. AVR128DA48FMMPLAB X7OL x4 FEHBREMLET,

1.1  MPLAB X%#BEZEY,
1.2 [File] > [New Project] #:&IRT 5 h . Ffz[L[New Project]R2 %51 v o LET,

H®1-3.70 91 FOHBRER
File Edit View Mavigate

79170 |l

1.3. [Next]Z% 'J v ¥ LE 3 (BEEE TlX[Microchip Embedded] > [Standalone Project] A& IR & TLVET),

—————— ——— —— —— — —
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1.4

© 2023 Microchip Technology Inc. and its
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AVR®DA KL —=245 2=a7JL
BE1L ARV VARTLEEYRAADLLE

E1-4.702z9 LOEA4T

m Mew Project

Steps Choose Project
1. Choose Project Q, Filter:
2 .

Categories:

Projects:

i W Microchip Embedded

I3 Other Embedded
w-0) Samples

{5 standalone Project
@ Existing MPLAE IDE v8 Project
@ Prebuilt (Hex, Loadable Image) Project

(5 User Makefile Project

@ Library Project

@ Import START MPLAE Project
@ Import Atmel Studio Project

Description:

project.

Creates a new standalone application project. It uses an IDE-generated makefile to buid your

< Back Finish Cancel

Help

[Device] 7 1 —JL KT TAVR128DA48] ##FELE 9, [ToollAT 1) T. Curiosity NanoR— FAta >
Eia—FICEKINTVRIEE. TOR—FZERLET, ERINTLVELEEIE[None] 2 &R L F

9, [Next]Zz2 ) w o LEY,
E1-5.7/34 ADRR

B3 New Project

Steps Select Device

Choose Project

Select Device

Select Header

Select Plugin Board
Select Compiler

Select Project Mame and
Folder

Family:

Device:

T I CR

Tool:

All Families i
AVR128DA43 v

AVR128DA48 Curiosity Nano-SN: MCH... ~ | [] Show All

< Back Finish Cancel

Help

Training Manual
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AVR®DA KL —=245 2=a7JL
BE1L ARV VARTLEEYRAADLLE

1.5. [XC8(2.20)]a >/ 1 T ZFERL., [Next]ZV ) v U LET,

H1-6.a 27314 SDEIR

ﬁ Mew Project

Steps

Select Compiler

Choose Project

Select Device

Select Header

Select Plugin Board
Select Compiler
Select Project Mame and
Folder

Ll sl

< Back

Finish

Cancel Help

16. 7OV MZBEZEMAIT(RFESHRERIRL). [Finish2 vy LET,

H1-7.7021 45 b4

ﬁ Mew Project

Steps Select Project Name and Folder
1. Choose Project
2. SelectDevice Project Mame: awr-da-cnano ow-powerHab-interrupt
3. SelectHeader
4. Select Plugin Board . N : .
ol Project Location: Ci\My stuffiProjects
6. Select Project Name and
Folder Project Folder: stuffiProjects\aw-da-cnanoH ow-power 4 ab-interrupt.X

Owverwrite existing project.
Also delete sources.
Set as main project

[ Use project location as the project folder

Encoding: 150-8359-1 i

4. Project name and folder path length are nearing the Windows limit. This may cause issues during build or |

£ Try shortening the project name or path,

< Back Mext = Finish

Cancel Help

© 2023 Microchip Technology Inc. and its
subsidiaries
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AVR®DA KL —=245 2=a7JL
BE1L ARV VARTLEEYRAADLLE

2.  MCC (MPLAB Code Configurator)ZBiE. RBES 1 —ILERELET,
2.1 [System Module]T. # Oy iRELT24MHzZZ OV Y DREA S L—2 EBIRLET,

Info: [Clock Source] T[Internal Oscillator]. [Oscillator Frequency Options] T[24 MHz
system clock]%3&1R L. [Prescaler][ZEMIZLE T,

H1-8.ORTL ED1—ILDOEE

System Module (2 3 NE

{g@ Easy Setup | 5 Registers

v Clock Control

Main Clock(Hz): 24000000
@ Clock Source | Internal Osdillator | M |
@ Internal Oscillator Frequency: | 1-32MHz internal oscillator | = |
@ Oscillator Frequency Options: | 24 MHz system clock | - |
@ PLL Enable: O

External Clock(Hz): 1= = 20000000
@ Prescaler Enable: I:‘
@ Prescaler:
@ Clock Out Enable: ]

| » Watchdog Timer |

| » Brown-out Detector |

| » Voitage Level Monitor |

2.2 [System Module]®[Registers]4 7 C[SEN]#%[enabled]IZ L. [SMODE]%[Standby Mode]IZ L £ 3,

Info: [System Module]®[Registers]? 7 B &, [SLPCTRLIETR Y B—ILLFET,
CTRLAL DR AZEBLTRY—TE#HHMZL. E—FEBIRLET,

H1-9.2 ) —FDEHE

System Module -

¢85 Easy Setup | (5 Registers
‘ SWRST | disabled -

¥ SLPCTRL

v Register: SLRCTRLCTRLA | 5

SEN enabled

SMODE | Standby Mode

v Register: SLPCTRLVREGCTRL

PMODE .

0x0

—————— ——— — ——  —
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AVR®DA KL —=245 2=a7JL
BE1L ARV VARTLEEYRAADLLE

2.3  [Device Resources]m™ bVREFEZ 1 —/LZFEML. 2.048 VOSHBEEZADCICHHBT 5L 5B ELE

j_o
Info: ADC BIBEIE(X2.048V DANESHBEREICRET 2DHELHY ET,
[Enable Force ADC Voltage]lZ[ZF = v ¥ Z# AN TL ZELY,
ﬂ Info: VREF %4 4 03> hA—SDRELVHEENICT BE0HIEbhET,

E1-10.VREFD&5E

VREF @

=::= Easy Setup || = Registers

¥ Software Settings

API Prefix: VREF_D

¥ Hardware Setlings

Enable Force ADC Voltage

Reference: D
ADC Voltage Reference | Internal 2.048V reference | - |
Enable Force DAC/AC Voltage D

Reference:
DAC/AC Voltage Reference | Internal 1.024V reference | = |
Enable Force AC Voltage D

Reference:
AC Voltage Reference: | Internal 1.024V reference | - |

2.4  [Device Resources]h® 5ADCE Y 1—/)LZEBML. 12Ey FE—F, BREIAFE. BELL. o7
LWRIF1TT v Y . RN FEERUNSTBY)IZERELET,

Info: ZHii % (Left Adjust Result)DA T 3 VIEEMIZTE2HELRHY ET, YU TILEE
B2 JIVEEHIX[Hardware Settings]? 7 CEIRLET, 12 Ev FE— FIXBEEETE
FEENTLET, RUNSTBY E v kX[Registers]? 7 TEETE=EJ, “tld CTRLA L
CRAIZBYET,

___________________________________________________________________________________________________________________________________________________________________________________]
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AVR®DA KL —=245 2=a7JL
BE1L ARV VARTLEEYRAADLLE

H1-11.ADCDHE

ADCO [ JINE

4% Easy Setup | (=] Registers

¥ Software Settings

APl Prefix: ADCO
@ Result Selection : | 12-bit mode -
@ Differential Mode Conversion - | disabled =
@ Left Adjust Result - ]

v Hardware Settings

@ Enable ADC:
@ Sampling Frequency(Hz): 272727 = 857142 = 923076
ADC Clock(Hz): 12000000
@ Sample Accumulation Number: | No accumulation e
@ Sample Length (# of ADC Clock) - D=1 =3

E1-12.RUNSTBYIZEi¥ 5ADCDEE

ADCO @

{0 Easy Setup | (] Registers
~ Register: COMMAND

0x0

SPCONV | disabled

STCONY | disabled

w Register: CTRLA

%81

CONVMODE | disabled

ENABLE enabled

FREERUN disabled

LEFTAD) disabled

RESSEL 12-bit mode

RUNSTBY enabled

:

» Register: CTRLB g,

0x0

SAMPNUM | Ne accumulation | v |

2.5. [Device Resources] 5 RTCEL 1 —/LZEBML. 32.768 kHzDAEA L L—F Zf#EL\, EHAZ1#.
TYRT— LR EN. X2 231 PEIE(RUNSTBY)Z B IR ELET .

Info: 0w 5., 7Y R5—)LEH. B X[Hardware Settings]¥ 7 TRE L.
RUNSTBY Ew FZ CTRLAL SR EDL A EARL UIZHYET,

—————— —— — —— —— —
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AVR®DA KL —=245 2=a7JL
BE1L ARV VARTLEEYRAADLLE

E1-13.RTCOEE

RTC @

4% Easy Setup | =] Registers
v Software Seitings

AP Prefix RTC

¥ Hardware Setfings

@ Enable RTC:
RTC Clock{Hz): 32768
@ RTC Clock Source Selection | Internal 32.768 kHz oscillator | =
External Clock{Hz): 1= = 32000
@ Prescaling Factor | RTC Clock / 1 | >
@ Compare: 1s = 0s =2s
Actual Compare: 0s
@ Period: 18 z1s =28
Actual Period: 1s

‘ + Periodic Interrupt Timer

¥ Interrupt Setlings

@ Compare Match Interrupt Enable I:‘
@ Overflow Interrupt Enable: ]

E1-14.RUNSTBYIZBS¢ ARTCDEE

RTC @

£5% Easy Setup | (=] Registers
| v Register: CMP | p.g |

w Register: CNT | g,p

~ Register: CTRLA |, a1

Uxg

CORREN disabled

PRESCALER | RTC Clock /1

RTCEN enabled

RUNSTDBY | enabled

w Register: DBGCTRL | g,

)

DBGRUN -

26. JB—nNLEIYAHEFEMEL. ADCOFERL T 1 EYAHERTCOF—/I—T70—F|YAH#ZEHHIE
Lij_o

ADC E ¥ 1 —/L®D[Interrupt Settings]¥ 7 T, RTC DE|YA#HIE RTC ELa—I/ILD

ﬂ Info: ¥ O—/\LE|Y AHDEZNEIL[Interrupt Manager] T{TULVE T, ADC DE| Y A&
[Interrupt Settings]? J CHRETEEI(EBLH L LBORTY TOEBRESRE),

___________________________________________________________________________________________________________________________________________________________________________________]
© 2023 Microchip Technology Inc. and its Training Manual DS40002243A_JP - p. 11
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AVR®DA KL —=245 2=a7JL
BE1L ARV VARTLEEYRAADLLE

H1-15.8YRAATR— T v DRE

Interrupt Manager (7]

£0% Easy Setup | =] Registers

¥ Interrupt Seiting

@ Global Interrupt Enable

¥ Interrupt Priority

@ Round-robin Scheduling Enable: I:‘
@ Interrupt Level Priority: 0

@ Interrupt Vector with High Priority: 0

2.7. [Generate]’ R4 &ML ET,
E1-16.[Generate] R 2 >

Projects Files Services Resource Management [MCC] = | =

Tree View || Flat View

Project Resources |mF'DI't--- Export

yerET

Interrupt Manager
Pin Module
System Module

¥ Peripherals

E4 &y ADCO
EAS rTC
B4 — VREF
3. AEHEnfI7ANICI—FEEMLET.
31. main.c77AILICUTOI—FZEEBMLET,

#include <avr/io.h>
#include <avr/sleep.h>
#include "mcc generated files/mcc.h"

void TIMER interrupt (void);
uintlé_t result;

int main(void)

{
SYSTEM Initialize();
RTC_SetOVFIsrCallback (TIMER interrupt);

while (1) {
sleep _cpu();
result = ADCO_GetConversionResult () ;

}

void TIMER interrupt ()
{

ADCO_StartConversion (ADC_MUXPOS TEMPSENSE gc);
}

. ____________________________________________________________________________________________________________________________________________________________________________________]
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AVR®DA KL —=245 2=a7JL
BB ARV VARTLEEYAHDLLE:

¥ rtc.c TEEENFET, ADCO_StartConversion() &

ADCO_GetConversionResult ()& adc.c TEEENET,

* SYSTEM Initialize()Ild CPU EEBECa1—IILAOEZTODIAY TG L—3 Y
LORAERELET, COBEBIIMCCIZCE>TEREINET,

ﬂ Info: SYSTEM Initialize()ldmcc.c TEEENFY, RTC_SetOVFIsrCallback ()

¢ RTC_SetOVFIsrCallback()I& main W TfELY, TIMER interrupt ()BE#IZa—I
Ny EYRAARERICHFUHSWSERERET SEHTY .

¢ TIMER interrupt()BE%IXADC OE#HZERMIBLET,
e ADCO StartConversion () B#IZADC DEEF v U RIILOEBREREIBLET,
* ADCO_ GetConversionResult () [FERIOEMERERLET,

3.2.  [Source Files] > [MCC Generated Files] > [src]l=& dpin manager.c7 7ML T, EVOARIZET S
O—FZUTICES®ZET,

PORTA.DIR = OxFF;
PORTB.DIR = OxFF;
PORTC.DIR = 0x3F;
PORTD.DIR = OxFF;
PORTE.DIR = OxFF;
PORTF.DIR = OxFF;

ﬂ Info: CNIEBENEABEIZFHTEIO0—T 4 T DEVEH CH=HOIZFTFLET,

3.3. W—JL/N\—Mmi5[Clean and Build]’h4 V& LT, 7AJSLNIS—LHELRFESNEEFHALET,
H117.9)—2EELF

Tle{r-e%

GitHubTH > J)La—F%&R 5

2Uvy LTURD b EHE

1.5 ARV IRATFLRETODS Y FOER

Todo: COTAYIY FTESN—KDT7 EDa—LEZHEL. 23— FE2T02) MIEMLE
ER

1. AVR128DA48FHMMPLAB X7 R x4 L EFHMIER L EFT,

1.1. MPLAB XZ@ZEZEY,
1.2.  [File] > [New Project]%:#iR 3 % h . F7i=IL[New Project] R2 %0 1) v o LET,

H118.78¥ x4 FDFRIER
File Edit View Mavigate

79 17 |l

. _________________________________________________________________________________________________________________________________________________________________________________]
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AVR®DA KL —=245 2=a7JL
BE1L ARV VARTLEEYRAADLLE

1.3. [Next]Z% ') v LZEY(BXAEIE TI&[Microchip Embedded] > [Standalone Project]ASEIRENTLVET),
H119.70¥ x5 bDHA T

B4 Mew Project x
Steps Choose Project
1. Choose Project Q. Filter:
2 ..
Categories: Projects:
e W Microchip Embedded {5 Standalone Project
. ..... () Other Embedded m Existing MPLAE IDE v3 Project
uj Samples {5 Prebuilt (Hex, Loadable Image) Project

{5 User Makefile Project

m Library Project

m Import START MPLAE Project
m Import Atmel Studio Project

Description:

Creates & new standalone application project. It uses an IDE-generated makefile to build your
project.

< Back Finish Cancel Help

1.4. [Device] 7 1 —JL KT TAVR128DA48] ##&F& L F 7, [ToollAT T ) T. Curiosity NanodR— FA¥a >
Eaia—FIlERINTNDEGEE, TOR—FZERLFET, EREINATOEEEIL[None] 2 &R L F
9. [Next]Zzo Vv LET,

—————— —— —— — — — — "
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AVR®DA KL —=245 2=a7JL
BE1L ARV VARTLEEYRAADLLE

E1-20. 7751 R DEIR

¥4 MNew Project X

Steps Select Device

Choose Project

Select Device

Select Header Family: all Families
Select Plugin Board

Select Compiler .

Select Project Name and Device: AVR128DA4S o
Folder

ST IR E

Tool: AVR123DA48 Curiosity Nano-SN: MCH... ~ | [] Show All

X IDE
-

< Back Finish Cancel Help
1.5. [XC8(2.20)]a /31 T ZZFERL., [Next]ZV ) v U LET,
E1-21.32/%4 S OEIR

B4 New Project X

Steps Select Compiler

Choose Project
Select Device Compiler Toolchains
Select Header =]

Select Flugin Board
Select Compiler
Select Project Mame and
Folder

LAl a0

[H-avrasm 2

7-IAR for AVR.
[)-pic-as

< Back Finish Cancel Help
16. ATz Y MIARTEMAT(REFESEHMZERL). [Finish]22 ) vy LFET,

_______________________________________________________________________________________________________________________________________________________________________________]
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AVR®DA KL —=245 2=a7JL
BE1L ARV VARTLEEYRAADLLE

HE1-22.7A2 x4 b4

ﬁ Mew Project >

Steps Select Project Name and Folder

Choose Project
Select Device
Select Header
g:::g El:n?; li{:ard Project Location: C:'\My stuff\Projects Browse...
Select Project Name and

Folder Project Folder: My stuff\Projects\awr-da-cnano- ow-powerdab-eveys.X

Project Mame: awr-da-cnano- ow -power-lab—ewsys|

- LI

Owverwrite existing project.
Also delete sources.
Setas main project

[ Use project location as the project folder

v. Encoding: [50-8859-1

< Back Mext = Cancel Help

2. MCC (MPLAB Code Configurator)Zf &, ABE 1 —ILERELET,
2.1. [System Module] T, Y By iRELT24MHzZ Oy Y DREF S L—2 FFIRLET,

Info: [Clock Source] T [Internal Oscillator]. [Oscillator Frequency Options] T[24 MHz
system clock]%5&4R L. [Prescaler][ZEMIZLE T,

H1-23.9RTL ELa—ILDOHRE

System Module @
{:= Easy Setup | = Registers
¥ Clock Control
Main Clock(Hz): 24000000
@ Clock Source | Internal Oscillator | ~
@ Internal Oscillator Frequency: | 1-32MHz internal oscillator | ~ |
@ Osdillator Frequency Options: | 24 MHz system dock | = |
@ PLL Enable: O
External Clock(Hz): 1= = 20000000
@ Prescaler Enable: I:‘
@ Prescaler:
@ Clock Out Enable: ]
| » Watchdog Timer |
| » Brown-out Detector |
| » Voliage Level Monitor |

2.2. [System Module]®[Registers]? 7 TR J—TE#H ML, E—FZREZUNAIZHRELET,

____________________________________________________________________________________________________________________________________________________________________________________]
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AVR®DA KL —=245 2=a7JL
BE1L ARV VARTLEEYRAADLLE

CTRLALCRAZZEELTRY—TZEHICL, E—FE&ERLFET,

ﬂ Info: [System Module]® [Registers]”? J#F & . [SLPCTRLIETR Y B—J)LLET,

1-24.2 ') — T DE&E

System Module

£ Easy Setup | (= Registers

SWRST | disabled -

¥ SLPCTRL

w Register: SLPCTRLCTRLA | .3

SEN enabled

SMODE | Standby Mode

v Register: SLPCTRLVREGCTRL

0x0

PMODE | AUTO -

[Device Resources]m™ 5VREFE Y a—)LZBML., 2.048 VOBIBEFX ZADCIZHHBT 5L S5/EL

EE R

[Enable Force ADC Voltage]lZ[ZF = v ¥ # AN NTL £ELY,

ﬂ Info: ADC SBEEI(X2.048 VORESBEXICHKRET 2RENHY FT,

ﬂ Info: VREF [(EY¥ A4V ROV FO—SDBEELVYEEMTHL=DIZFELNET,

E1-25.VREFD&5E

VREF

4% Easy Setup | = Registers

~ Software Seltings

Reference:
ADC Voltage Reference

Enable Force DAC/AC Voltage

Reference:
DAC/AC Voltage Reference:

Enable Force AC Voltage

Reference:

AC Voltage Reference

AP Prefix: VREF_0
¥ Hardware Settings
Enable Force ADC Voltage I:‘

| Internal 2.048V reference

|

| Internal 1.024V reference

0l

| Internal 1.024V reference

© 2023 Microchip Technology Inc. and its
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2.4. [Device Resources]m™ 5ADCEL a—/LZEML., 12Ey FE—F, #HREIAZE. BELHL, Yo7
LRIFTTav I, A2 FEERUNSTBY)IZERELET, £z, 1R FZERICEBRARIAS
N3 ELSIZSTARTEIEY F3EMIZLET,

Info: Z£Hi % (Left Adjust Result)DA T 3 VIFESICT I2HEAHY ET, YU TILE
&Y JIVIEE K [Hardware Settings]? JTEIRLFET, 12 EwY b E—FIZEEEMET

ﬂ BEShTLET, RUNSTBY E v k([Registers]? I CEETCEE T, —hlf CTRLA
LYPRAIZHY F£F, STARTEI E v +IX[Registers]? M EVCTRL LR A IZHY F
ER

1-26. ADCDEEE

ADCO 7]

£0% Easy Setup | =] Registers

¥ Software Settings

APl Prefix: ADCO
@ Result Selection - | 12-bit mode =
@ Differential Mode Conversion : | disabled =
@ Left Adjust Result - |

w Hardware Settings

@ Enable ADC:
@ Sampling Frequency(Hz): 272727 = 857142 = 823076
ADC Clock(Hz): 12000000
@ Sample Accumulation Number: | No accumulation -
@ Sample Length (# of ADC Clock) - 0s=1 =31

E1-27.RUNSTBYIZB84 HRTCDHRE

ADCO (7]

455 Easy Setup | = Registers
v Register: COMMAND

00

SPCONY | disabled .
STCONV | disabled .

w Register: CTRLA ' g,2q

CONVMODE | disabled

ENABLE enabled

FREERUN disabled

LEFTAD) disabled

RESSEL 12-bit mode

RUNSTBY enabled

:

» Register: CTRLB

0x0

SAMPNUM ‘ Mo accumulation | - |

—————— ——— — — — — —
© 2023 Microchip Technology Inc. and its Training Manual DS40002243A_JP -p. 18
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X1-28.4 R M REHEMBRIAICE T 5ADCORTE

ADCO

2% Easy Setup | =] Registers

+ Register: CTRLD

0x0

INITDLY Delay 0 CLK_ADC cycles | - ‘

SAMPDLY | 0x0

+ Register: CTRLE

Ox0

WINCM ‘ No Window Comparison | '|

+ Register: DBGCTRL

0x0

DBGRUN -

+ Register: EVCTRL

0x1

+ Register: INTCTRL

0x0

RESRDY | disabled -
WCMP disabled -

2.5.

[Device Resources]m™ 5RTCE Y 2 —/LZEEML. 32.768 kHzOWEA S~ L—2 L, BEEAZ 15,

TURT—ILE#HEF1, X2 U\ EEE(RUNSTBY)ZEMICHRELET .

E1-29.RTCOEHE

Info: vy 0vy., TURS—)LE#. B#ilX[Hardware Settings]¥ 7 CRE L.
RUNSTBY Ew FECTRLAL SR ADL PR EARL VIZHYET, A—/\—J0O—
B|YAHRDNEDICHE->TWSEE, EDICLETS,

RTC

£0% Easy Setup | =] Registers

¥ Software Settings

APl Prefix: RTC
¥ Hardware Settings
@ Enable RTC:
RTC Clack(Hz): 32768

@ RTC Clock Source Selection

‘ Internal 32.768 kHz oscillator

External Clock(Hz): 1= = 32000
@ Prescaling Factor ‘ RTC Clock / 1 ‘ -
@ Compare: 1s = 0s s2s
Actual Compare: Os
@ Period 1s =15 =2s
Actual Period: 1s
| » Periodic Interrupt Timer
v Interrupt Seltings
@ Compare Match Interrupt Enable: D
@ Overflow Interrupt Enable D

© 2023 Microchip Technology Inc. and its
subsidiaries
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subsidiaries

[E1-30.RUNSTBYIZf8$ BARTCOHHE

RTC @

{:= Easy Setup | = Registers
v Register: CMP | p,p |

w Register: CNT | g,p

w Register CTRLA

%81

CORREN disabled

PRESCALER | RTC Clock /1

RTCEN enabled

~ Register: DBGCTRL

0x0

DBGRUN | disabled -

26. EVSYSEDVa—/LZEMLET, FroRILODA Rk DR L—2%RTC OVFIZEREL. FUH
SINBA RN FZEADCOSTARTIZERELET . Fr o RIL1DA R b Oz L—42 %ADCO_RESRDY
[CREL. FUAShBA R FEEVSYSEVOUTCIZERELFT .
®1-31.EVSYSDEE
EVSYS @

£5% Easy Setup | =] Registers

¥ Software Seitings
API Prefix: EVSYS

v Event System Settings

Event Generator Channels
ADCOSTART CCLLUTOA CCLLUTOB CCOLLUT1A CCLLUT1B CCLLUTZ2A|
RTC_OVF - CHANNELO L] L] L] [l Ll
ADCD_RESRDY - CHANNEL1 O] Il Il Ol [l
OFF - CHANNEL2 L] L] L] Ll Ll
OFF - CHANNEL3 L] Ol [l [ L
OFF - CHANNEL4 Ll U L] Ol Ll
OFF - CHANNELS Ll L] L] L] LI
OFF - CHANNELG | U Ol Ol Ll
OFF - CHANNELT | L] Ll Ll L]
OFF ~ CHANNELS | Ll ] Ol [l
OFF - CHANNELS L] [l L] L] N
© 2023 Microchip Technology Inc. and its Training Manual DS40002243A_JP - p. 20
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H1-32.EVSYSDHE

EVSYS E

£ Easy Setup | [ Registers

¥ Software Seitings
API Prefix: EVSYS

« Event System Settings

CCLLUTSA CCLLUTSB EVSYSEVOUTA EVSYSEVOUTE EVSYSEVOUTC EVSYSEVOUTD EVSYSEVOUTE EVSYSEVOUTF EVSYSEVOU
] ] ] ] ] ] ] ]
] ] ] ] ] ] ] ]
L] L] L] L] L] L] L] L]
] O] ] O] L] ] L] ]
] ] ] ] ] ] ] ]
] ] ] ] ] ] ] ]
] O] ] O] ] ] ] ]
] O] ] O] ] ] ] ]
] ] ] ] ] ] ] ]
] ] ] ] ] ] ] ]
2.7. [Pin Manager: Grid View] T, EVSYSMEVOUTC& L T[PC2]%&:&R L £9,

[X1-33.[Pin Manager: Grid View]

Variables Output i i [McC] Pin Manager: Grid View x
Pa(kage:|QFN45|" ‘ Pin No: 44‘45‘46|47|48‘1‘2‘3 4|5‘B‘7‘B‘9 |0‘1|‘12‘13‘|6||7|18‘19 20‘21|22|23‘24‘25‘26|27 30‘31‘32‘33 34|35‘36‘37‘38‘39|40
PortAV¥Y PortB ¥ PortC¥ PortD ¥ PortE ¥ PortF ¥
Module Function Direction |0 1 2|34 5 6 7|01 2|3 4 5/0 12 3 4/ 5|67 0/1/2|3|4/ 5|6|7|0/1 2|3 0|12 3|4 5|6
ADCO |AINx input GG CCC RC  RC C CC
EVOUTA output B B
EVOUTE output B
I EVOUTC output a ™
EVOUTD output B B
EVOUTE output B
EVOUTF output B
o Modute v | input G I O O S A O S I I T I A )
GPIO output O T T R OO OO T A OO OO OO - T T - O A B
RSTCTRL  |RESET input B
2.8.  [Pin Module] T. PC2E Y DRBELEIYAAHEMT v DRETHMICLES,
H1-3.EVES 21— ILORE
Pin Module @
403 Easy Setup | = Registers
Selected Package : QFN48
Pin Name & Module Function Custom Name OUTPUT START HIGH INVEN PULLUPEN ISC
|PC2 EVSYS EVOUTC O O O ‘ Sense Both Edges | - ‘
2.9. [Interrupt Manager]| T4 O—/\LE|YAAHEERIZLET .
- — —— — — —— — — ——— — — — —— — — |
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H1-35. 8 YAAT R— T v DRE

Interrupt Manager @

:::: Easy Setup || =] Registers

¥ Interrupt Setting

@ Global Interrupt Enable

¥ Interrupt Priority

@ Round-robin Scheduling Enable: I:‘
@ Interrupt Level Priority: 0

@ Interrupt Vector with High Priority: 0

2.10. [Generate]®% w9 LET,
X1-36.[Generate] R % >

Projects Files Services Resource Management [MCC] = =

Tree View | Flat View

Project Resources 'mF'Drt--- Export

¥ System

Interrupt Manager
Pin Module
System Module

¥ Peripherals

&g ADCO
) Evsys
m H oI

3. Az Mza—FKEEmLES,
31. main.cZ7AINICUTOaA—FZ#EMLET,

#include "mcc generated files/mcc.h"
#include <avr/sleep.h>

void GPIO_ Interrupt (void);
uintlé_t volatile result;

int main (void)

{
SYSTEM Initialize();
ADCO.MUXPOS = ADC MUXPOS TEMPSENSE gc;
PORTC_PC2 SetInterruptHandler (GPIO_ Interrupt);
while (1) {

sleep_cpu();

}

void GPIO_ Interrupt (void)
{
result = ADCO GetConversionResult () ;

}

—————— ——— —— —— — —
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AVR®DA KL —=245 2=a7JL
BB ARV VARTLEEYAHDLLE:

Info: SYSTEM Initialize()ldmcc.c TEEEINEFET,

ADCO_GetConverisonResult ()& adc.c TEEENET,

PORTC_ PC2_ SetInterruptHandler ()I¥ pin manager.c TE&ZENFET,

* SYSTEM Initialize()ld CPU EFBEZa1—IILAGETHOaIY T4 L—>3aY
LORAERELET, COBEBIIMCCIZCE>TEREINET,

o ARVKMIRTLITENEICEBREZRIIBL. TOBRTF Y URILEERET 2HEHHEL
f-&. LT X4 ADCO.MUXPOS [ main TRESNET,

¢ PORTC PC2 SetInterruptHandler (GPIO Interrupt) (& PC2 EDIREELEEE]
YRAAHFDB LY HEIN=BICEUE I SBEHERELET,

e ADCO GetConversionResult () [EEBMOREDHEREZRLET,

3.2. [Source Files] > [MCC Generated Files] > [src]lZ# dpin manager.c7 74 I T, EOARIZET
O—FZEUTICEEH®ZET,

PORTA.DIR = OxFF;
PORTB.DIR = OxFF;
PORTC.DIR = 0x3F;
PORTD.DIR = OxFF;
PORTE.DIR = OxFF;
PORTF.DIR = OxFF;

ﬂ Info: ChEEBABEAEIZFETEIO—F 4 VIDEVER C-BIZF0ET,

33. Y—JLA—h5[Clean and Build]/R2 V&L T, TOVSLAIS—HEILFEIhEEZHEALE
ED

®1-37.9 U —VEELF
[+ g
il =N D A

GitHubTH > FILa—F%R 3%

20w LTYRD b 2HE

TIAADTOT SV T EREOLHEK

Todo: ¥4/ v Oa>rbO—3(27OV ) b EHHAH, BHARAHEEWMELET,

1. YIr9z7EETOITSLHOLHEHBEENDHAEZRS LET,

1.1.  Curiosity NanofR— F#a > Ea—42 &, (FAERIFLIZ2RAOEVICERKLET,

12, YI bz 7ERETOTSLEALATOTSLIZERELT, Y—IL/A—h 5[Make and Program
Device] K2 V2L ET, TRISTELELTHESY—ILERBRT 500Ky T7v ITHRRFEh 515
AMHYET., AVR128DA48 Curiosity Nanoh— FEBIRLET,

_____________________________________________________________________________________________________________________________________________________________________________]
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E1-38. /54 AMmake& F7OF 533045

- o - DEM

1.3.  Power Debugger# 3> Ea—#IZ#HEHRLET . 1ABDE > (Nanofl#AA T /8y HITEWA)EAF v
VHRIVEFRFORNAZOXRAMICEFZEL, 28BDEY (Y49 03Y FA—JITEVA)ZAF Y URILE
REtONEEDORENICERLET,

®1-39./\— K9 = 7 DR

© :
Atmel

B

POWER DEBUGGER

& TARGET
& POWER
STATUS

UDUT 1.6U-5.5U 100mA

1.4.  Atmel StudioG[Tools] > [Data Visualizer] Z:#&R L £,

15. 22MRy Y ABKFREINET, [DGI (Data Gateway Interface) Control Panel] -t ZEWVNTHBAZEZF T v
JLET, ERSNLGWNEE., EAD[Configuration] * Z2—I[C7Y X LEF, [Modules] > [External
Connection]t ¥ & 3 > M[Data Gateway Interfacell2&H Y £,

X1-40.DGI

e () §

jay Interface (DGI) Start

tect protocols [] Show Config search path [7] Reset MCU

1.6. [Connect]Z¥ ) v o $ 5L, [PowerlE LWV SRY I RABRREINET, FvIEANTEETAOY
EOU9YTEHE AZa—DPHEET, BFrORLEEMLET,

A WARNING| [Power] T 4 =L FRRFSNGWGE, R—FZRYSLTEELELES,

—————— —— —— —— — —
© 2023 Microchip Technology Inc. and its Training Manual DS40002243A_JP - p. 24
subsidiaries



AVR®DA KL —=245 2=a7JL
BB ARV VARTLEEYAHDLLE:

E1-41.DGID &k

ugger Data Gateway

[ ADP Logging [] Autedetect protocols [7] ResetMCU

Interfaces:

E1-42.[Power] DHE

Pawer Debugger Data Gateway

Interfaces:
O £x  Dusse £ 0w £ | Do £3
< & C <

1.7. Z2TOHREMNELLETLES[Start]Z o w0 T5E, BEBEAZE)TILEAALTRTTSHLL
Ry ABRRTINET,

Tip: RRZABT BIZER Y Y RO EA T[Control PanellZB &£ 9, [Show zero]D
FIvIENTLERPT LAY ET,

E1-43. B H OB

Power Debugger Data Gateway

Interfaces:

Ose ¢ Ousarr £ O £ [Joro £ 2 Power $F [ CodeProfiling

1.8. BMAENRELI=. [Stop]ZH L TH LU LET, BEAHALNRTENzRY I RFFEWN-FFIC
BYET,

2. ARV RTLAEETOISLNGHEBEEHDEAEZRELET,

2.1. CuriosityR— FEDQIFAEZFFENF2RKOEVEEWNIEKLET,
22, ARVIEIVRTLRETAD IV bEAA L TOYTSLIZEREL T, MPLAB XD —JL/\—H 5 [Make
and Program Device] R2 > &9 ) v 9 LET,

X1-44.7 /54 R Dmake & 71:’)’7 =

c&vcﬁv |> ||%k_\‘

2.3.  Curiosity Nano7R— F %#Power Debugger(Z##i L £ 9., #MLBEREAEOR TV T13E2SRBL T2

é L\O
2.4. Atmel Studio®Data VisualizerlIZER Y . [DGI Control Panel]G[Connect]Z - J v LE T,

__________________________________________________________________________________________________________________________________________________________________________________]
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2.5.

2.6.

2.7.

X1-45.DGI

ugger Data Gateway

Reset MCU

Interfaces:

[Powerll Ry RICF vV E AN, REEHEL TBF v U RILEEMLET,

1-46.[Power] D& 5E

Power Debugger Data Gateway

O £ Dusacr £ 0w £ Ooro £ [APower T |0 CodeProfiing K3

— = - < A Curent @m | Code Location €
< A Voltage e 60 |
& B Current @ Averaging No
L B Vokage @ | |

[Start]Z o U v o T5E. HEBHEUTILAALTRERITDHLWLKRY I ARRTENET, [Show
zero| /N THERPTCAHRYET,

X1-47. R DO RH

Power Debugger Data Gateway

CJusart £F CIw £F  CJGpo £F ] Power £} [ Code Profiling

< L €

n
1050pA
900pA
£ 75008
£ cooma
5
Q9 asopa
300uA
15008

=
7]

FAENRE LD, [Stop]ZH L TEE SNI-HERERET.

3. 2DMFHAMEZELERLET,

31, MADHEBEENMELE@EICKRTINET, Cho&@BHT5E TS LOBHEBRTEET,
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X1-48.Y 7 by T 7TRELEVSYSDLLE

12
1050pA

S00uA
€ 7500A
s
£ sooua
O asoua
= 300uA
S

1500A

opa

37245 37250 37255 37260 37265 37270 37275 37280 37285

20080 30085 30090 30005 20100 29105 30110 39115 30120 30125 3913 ELTER 20140 20145 20150 30155 39160 29165 30170

Info: ERIICAANY b RTLREDEEEN. TRICEIYRAAREDHEBNARTS
NTWET ., EEMALANEEIIC. TDEE 1.5 pA ENGYNES{BOTVET, =
nERA4o a2 bA—3HBRY—TLTLEIHRNRN=HTT,
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B2 ADCOYV I bz 7EEEN—FD I T7EEDLE

FE2: ADCOYV I r Oz F7HRELEN—FO I 7HAEOHR

CORETIE, 2BBEODADCHEEFEDHBEENZLRLET, ADCTREZHEEIHHICR. REOBEZRLL.
/A RDEBERPRICINZ D EVSRENHY FT,

1DEDFETE, 128EICETHFTRYBRLEBREN)ALFET., BRETFa1LL—2 & LTHET 2ERICE
mEnFEd,

2DBDFETIE. ADCORBT7 Fa LL—2ZFFNET, ADCOBELHRE—FEF > TEMRE128EFETL. £
DERZEN—FDI 7 PXxaLL—2IZEBMNMLET,

Y2 bz 7EETOSY FOERK
Todo: COTAD Y FTHESIN—FYz7 EPa—I)LEZXREL. a—FZ277O0PzH MMIEMLE
TO

1.  AVR128DA48FHMMPLAB XZR U x ¥ FEFHBERLET .

1.1. MPLABXZRZ=%1,
1.2.  [File] > [New Project]#®iR 3 % h', F/=IL[New Project] R2 %o 1) v o LET,

®21.702xH FOFRER
File Edit View Mavigate

1.3. [Next]Z% ') v LZE I (BXEE TIE[Microchip Embedded] > [Standalone Project]pS&IRENTLVET),
HM2-2.702zH rDE4T

B4 Mew Project *
Steps Choose Project
1. Choose Project Q Filter:
2 .
Categories: Projects:
P Wl Microchip Embedded Ci Standalone Project
i3 Other Embedded (& Existing MPLAB IDE v8 Project

+J Samples {5 Prebuilt (Hex, Loadable Image) Project
(5 User Makefile Project

{5 Ubrary Project

Ci Import START MPLAE Project

[5dl Import Atmel Studio Project

Description:

Creates a new standalone application project. It uses an IDE-generated makefile to build your
project.

< Back Finish Cancel Help

—————— —— — ——  —
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1.4. [Device]Z7 1+ —JL KT TAVR128DA48] ##HHE L E9, [Tool]A7 3" T. Curiosity NanosR— KA 3 >
Fai—RIC#EEINTNSEE,. FD[Curiosity Nano] R— FZBIRLET, EHEShTLERLNEEIE
[None]ZZR L FET, [Next]#V v I LET,

H2-3.7/34 RDBR

B3 New Project *

Steps Select Device

Choose Project

Select Device

Select Header Family: All Families
Select Plugin Board

Select Compiler .

Select Project Mame and Device: AVR128DA43 ~
Folder

T RO

Tool: AVR128DA43 Curiosity Nano-5N: MCH... ~+ | [] Show All

< Back Finish Cancel Help
1.5. [XC8220]a /"1 S %#EIRLT[Next]ZzV Vv I LET,
®2-4.2 27154 S DEIR

B4 New Project X

Steps Select Compiler

Choose Project
Select Device Compiler Toolchains
Select Header =

Select Plugin Board ;
Select Compiler
Select Project Name and
Folder

LAl B

C8 (v2.20) [C:\Program Files\Microchip'\xc8iw2.20Vbin]

IAR for AVR
[#-pic-as
< Back Finish Cancel Help
___________________________________________________________________________________________________________________________________________________________________________________]
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16. FOPxY MIRREMAITURFESTEERL). [Finish1Z2 U v o LET,
H25.702z9 b4

B4 New Project X

Steps Select Project Name and Folder

Choose Project

Select Device

Select Header

Select Flugin Board

Select Compiler

Folder 2 Nameen Project Folder: stuffiProjects\awr-da-cnano ow-power 4 ab-interrupt.x

Project Mame: aw-da-cnano- ow-power-ab-interrupt

Project Location: C:\My stuffiProjects

Mk

Owverwrite existing project.
Also delete sources,
Setas main project
[[] Use project location as the project folder

v Encoding: I50-8353-1 e

/4 Project name and folder path length are nearing the Windows limit. This may cause issues during build or |
S Try shortening the project name or path.

= Back Mext > Finish Cancel Help

2. MCC (MPLAB Code Configurator) 2 &, RBE 1—ILEHRELET,
2.1. [System Module]%#24 MHzDRAEA S L— 2 TEET DL S5/ELET,

Info: 7Oy RIINEA L L—2IZL. AEHKIE 24 MHZICLFET, TURY—SDOF
T aVIFENZT EIHLELAHBY ET,

H2-6.2RTL ED1—ILDOEE

System Module @ o
:::: Easy Setup || =] Registers
¥ Clock Control
Main Clock(Hz): 24000000
@ Clock Source | Internal Osdillator | - |
@ Internal Oscillator Frequency: | 1-32MHz internal oscillator | =
@ Osdillator Frequency Options: | 24 MHz system dock | - |
@ PLL Enable: Ol
External Clock(Hz): = = 20000000
@ Prescaler Enable: I:‘
@ Prescaler:
@ Clock Out Enable: ]
| » Watchdog Timer |
| » Brown-out Detector |
| » Voltage Level Monitor |
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RRE2: ADCOYV I bz 7EEEN—FD I T7EEDLER

2.2  [Device Resources]mh® HbVREFEZ 12— /L#BML, 2.048 VDSHBET #ADCIZHHRIT 5L S5HRELFE
ﬂ-o

Info: ADCSHBEXIL2.048 VORISEBERXICHRET 2WBENHY £9 . [Enable Force
ADC Voltage]lZIEF =z v 7 EANGZNTLIEELY,

Info: VREF (¥4 /A2 bA—5DREL VY ERUMCT HHITHEONET,

H2-7.VREFD&E

VREF @

:::: Easy Setup || = Registers

¥ Software Settings

API Prefix: VREF_0

~ Hardware Settings

Enable Force ADC Voltage D

Reference:
ADC Voltage Reference | Internal 2.048V reference | ~
Enable Force DAC/AC Voltage l:‘

Reference:
DAC/AC Voltage Reference | Internal 1.024V reference | ~ |
Enable Force AC Voltage D

Reference:
AC Voltage Reference: | Internal 1.024V reference | ~

2.3 [Device Resources]m™ 5ADCEL a—/LZEML., 12Ey FE—F, HRIIAZE. BELHGL, o7
LRI T vIICEELET,

[Hardware Settings]? 7 TEIRLEY, 12EY FE— FIXBEETHRESIATLET,

ﬂ Info: £ Z (Left Adjust Result)D# TS 3 VIFENIZT Z2HEAHY ET, YU TILRI
[No accumulation] DR £ EH# T,

. _____________________________________________________________________________________________________________________________________________________________________________________]
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E2-8.ADCDEEE

ADCO [? JLE]

£8% Easy Setup | = Registers

v Software Seftings

AP Prefix: ADCO
@ Result Selection | 12-bit mode | -
@ Differential Mode Conversion : | disabled | ~
@ Left Adjust Result : O

¥ Hardware Settings

@ Enable ADC:
@ Sampling Frequency(Hz) 272727 = 272727 = 023078
ADC Clock(Hz): 12000000
@ Sample Accumulation Number. | No accumulation | =
@ Sample Length (#of ADC Clock): 0 =31 =N

| b Interrupt Settings |

| b Select Channels |

| » Window Setiings |

2.4 [Generate]’R2 &2 U VY LET,
X|2-9.[Generate]’ K4 >

Projects Files Services Resource Management [MCC] x | =

Tree View | Flat View

Project Resources Import... | Export

¥ System

Interrupt Manager
Pin Module
System Module

¥ Peripherals

Ed &y apco

/— VREF
—————— —— — ——  —
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3. Az Mza—FKEEmLES,
31 main.cZ7AIICLLTFOaI—KZEMLET,

#include "mcc_generated files/mcc.h"
uint32 t accumulator = 0;

int main (void)

{
SYSTEM Initialize();

while (1) {
accumulator =
for(uint8 t i

{

0;
= 0; i<128; i++)

ADCO_StartConversion (ADC_MUXPOS TEMPSENSE gc);
while (!ADCO_TIsConversionDone ())

{

}

accumulator += ADCO_ GetConversionResult () ;

Info: SYSTEM Initialize()l&mcc.c TEEINFET,

ADCO StartConversion (channel)., ADCO IsConversionDone ().

ADCO:GetConversionResult () [Fadco.c TERINET,

* SYSTEM Initialize()[d MCC THRESNRABIK-TIA /O bA—-5&
BEC1—VEHRES SEBTY ., COBKIEIMCCIZEYERSh, TATSLD
ROTHUVHINOIBESHY ET.

ﬂ * ADCO_StartConversion(channel) [FIEEESNI=F ¥ RILT ADC ZEifiZFtaL

*9,
e ADCO IsConversionDone () [FEMDRT—2RXERLET, 0 [FLEH, 1 [FHT
%H‘GTO

¢ ADCO GetConversionResult () [ERBOEBRDIEREZRLET,
o for L—TIILEMEZFBL CEBROBRTEHFHLZOREREZ 72 LL—2(2EMT S
ATy IE128ARELETS.

3.2  [Source Files] > [MCC Generated Files] > [src]lZ# $pin manager.cZ7 74 I T, EVYOARIZET S
O—FZUTICEE®ZAZET,

PORTA.DIR = OxFF;
PORTB.DIR = OxFF;
PORTC.DIR = 0x3F;
PORTD.DIR = OxFF;
PORTE.DIR = OxFF;
PORTF.DIR = OxFF;

ﬂ Info: CHIETBHBEAMEIZFHT B TO—F 4 IOV ER ClHIZFNET,

—————— —— —— ——  —
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3.3 Y—J)L/N—Mmi5[Clean and Build]’/R2 2 LT, TRV SLNAIS—HLEILREShIEEHRALET,
X2-10.9)—2EENLF

TIEIP-2-%

GitHubTH > FILa—FK%ZR 3%

2Uvy LTURD b EHE

22 N—FOI7EETADTY FOER
Todo: COTAS Y FTESIN—FHI7 EPa—I)LZHREL. a—FZJO2 Sy MMIEMLE
ER
1.  AVR128DA48AMMPLAB XA x4 FEFHBERLET,

1.1. MPLAB XZ@ZZEY,
1.2.  [File] > [New Project]%:#iR 3 % h. Fi=IL[New Project] R2 %0 1) v o LET,

H2-11. 782 1) FOFRER
File Edit View Mavigate

1.3. [Next]Z% Y v4 LZEY(BAEIE TI&[Microchip Embedded] > [Standalone Project]ASEIRENTLVET),
K212.70vxzy bDEA4T

¥4 New Project >
Steps Choose Project
1. Choose Project Q, Filter:
2 ..
Categories: Projects:

e il Microchip Embedded @ Standalone Project

. ..... |5} Other Embedded :’ Existing MPLAE IDE w3 Project

+J Samples (& Prebuilt (Hex, Loadable Image) Project

:’ User Makefile Project

:’ Library Project

:’ Import START MPLAE Project
:’ Import Atmel Studio Project

Description:

Creates a new standalone application project. It uses an IDE-generated makefile to build your
project,

< Back Finish Cancel Help

1.4. [Device]Z7 1+ —JL KT TAVR128DA48] ##HHE L E9, [Tool]A7 3" T. Curiosity Nanosh— KA 3 >
Fai—RIC#EEINTNSEE,. F0[Curiosity Nano] R— FZBIRLET, EHEShTLERLMEEIE
[None]ZZR L FET, [Next]#V v I LET,

—————— —— — ——  — "
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H2-13.7/51 RDEIR

EB Mew Project X

Steps Select Device

Choose Project

Select Device

Select Header Family: All Families
Select Plugin Board

Select Compiler .

Select Project Mame and Device: AVR123DA43 i
Folder

T RIS

Tool: AVR123DA48 Curiosity Nano-SN: MCH... ~ | [] Show All

< Back Finish Cancel Help
1.5. [XC82.20]1a v/ ZZZBIRLT[Next]Zo ) v I LET,
H2-14.a 234 S OEIR

B New Project X

Steps Select Compiler

Choose Project
Select Device Compiler Toolchains
Select Header .

Select Plugin Board
Select Compiler
Select Project Mame and
Folder

Ll e

IAR for AVR

< Back Finish Cancel Help

______________________________________________________________________________________________________________________________________________________________________________________]
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16. FOPxY MIRREMAITURFESTEERL). [Finish1Z2 U v o LET,
E215.7A< 19 b4

B4 New Project X

Steps Select Project Name and Folder

Choose Project

Select Device

Select Header

Select Flugin Board

Select Compiler

Folder 2 Nameen Project Folder: stuffiProjects\awr-da-cnano ow-power 4 ab-interrupt.x

Project Mame: aw-da-cnano- ow-power-ab-interrupt

Project Location: C:\My stuffiProjects

Mk

Owverwrite existing project.
Also delete sources,
Setas main project
[[] Use project location as the project folder

v Encoding: I50-8353-1 e

/4 Project name and folder path length are nearing the Windows limit. This may cause issues during build or |
S Try shortening the project name or path.

= Back Mext > Finish Cancel Help

2. MCC (MPLAB Code Configurator) 2 &, BBE 1—ILERELET,
2.1. [System Module]%#24 MHzDRAEA S L— 2 TEET DL S5/ELET,

Info: 7Oy RIINEA L L—2IZL., AEHKIE 24 MHz I2LET, TURSY—SDOF
T a vEEMCTIDELHY ET,

E2-16.2 AT L ED2—ILOEE

System Module @ o
:::: Easy Setup || =] Registers
¥ Clock Control
Main Clock(Hz): 24000000
@ Clock Source | Internal Osdillator | - |
@ Internal Oscillator Frequency: | 1-32MHz internal oscillator | =
@ Osdillator Frequency Options: | 24 MHz system dock | - |
@ PLL Enable: Ol
External Clock(Hz): = = 20000000
@ Prescaler Enable: I:‘
@ Prescaler:
@ Clock Out Enable: ]
| » Watchdog Timer |
| » Brown-out Detector |
| » Voltage Level Monitor |
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2.3.
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B2 ADCOYV I bz 7EEEN—FD I T7EEDLE

R —=TFE#HHIZLTE—FDBREUNAIZHBESIZRY =T T avEkELET,

SLPCTRL.CTRLA LY RADA T a v EEE L THMIZ L., [Standby Mode]lZE&%E L

ﬂ Info: [System Module]®[Registers] R—> #RE. [SLPCTRL]EF TR O—J)LLF T,

ij_o

H2-17.R ) — T DHRE

System Module

{04 Easy Setup | (= Registers

SWRST | disabled -

¥ SLPCTRL

w Register: SLPRCTRLCTRLA | .2

SEN enabled

SMODE | Standby Mode

v Register: SLPCTRLVREGCTRL

0x0

PMODE -

[Device Resources] 5VREFES 2 —)L&EEBML. 2.048 VDOSHBEF ZADCIZHIET HLSEELFE

j_o

[Enable Force ADC Voltage]lZ[&F = v 7 & ANGE T ZELY,

Info: VREF (¥4 7B FO—SDREEVHEEMITE5=DIZFEOLNET,

ﬂ Info: ADC SIRET L 2.048 V ODNBSBEEICRET ZHENHYET,

X2-18.VREF D E&5E

VREF

£0% Easy Setup | =] Registers

¥ Software Seitings

Reference:
ADC Voltage Reference

Enable Force DAC/AC Voltage

Reference:
DAC/AC Voltage Reference

Enable Force AC Voltage

Reference:

AC Voltage Reference:

AP Prefix: VREF_0
¥ Hardware Settings
Enable Force ADC Voltage D

| Internal 2.048V reference

(|

| Internal 1.024V reference

O

| Internal 1.024V reference

© 2023 Microchip Technology Inc. and its
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2.4. [Device Resources]h 5ADCEZ a—ILEEML, 12Ev FE—F, BRIEIESFE. 128@OHEREZEE
T35, HOTULRE3M T4 v9. RE VA hEMHE(RUNSTBY)IZERELET .
Info: Z4#i % (Left Adjust ResultyD# T a3 VITEMICT I2HERBYET., YU TILEE
B2 FIIVIEE S I[Hardware Settings]? 7 TEIRLET, 12 Ev FE— FIXBEEETH
EFEINTWLET, RUNSTBY Ew kIE[Registers]2 JTERTEET, “hlk CTRLA L
CRBIZHYFES .
R2-19.ADCOEE
ADCO @
04 Easy Setup | =] Registers
v Software Seltings
AP Prefix: ADCO
@ Result Selection : ‘ 12-bit mode ‘ - |
@ Differential Mode Conversion ‘ disabled ‘ - |
@ Left Adjust Result - ]
¥ Hardware Settings
@ Enable ADC:
@ Sampling Frequency(Hz): 272727 = 272727 =923076
ADC Clock(Hz): 12000000
@ Sample Accumulation Number: ‘ 128 results accumulated ‘ - |
@ Sample Length (# of ADC Clock): 0 =31 =31
¥ Interrupt Seltings
@ Result Ready Interrupt Enable
@ WCMP Interrupt Enable: D
[+ setect cnanneis |
| » Window Settings ‘
e ee—e—————— e |
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H2-20.2 2 /N4 hEMEICEE T 5ADCOERE

ADCO

ﬁg@ Easy Setup | = Registers

¥ ADCO

Interrupt Enables
RESRDY
[ ] weme

v Register: COMMAND g9

SPCONV | disabled
STCONV | disabled -

w Register: CTRLA g5

CONVMODE | disabled

EMABLE enabled

FREERUN disabled

LEFTADS disabled

RESSEL 12-bit mode

RUNSTBY enabled

» Register: CTRLB

0x7

SAMPNUM | 128 results accumulated | - |

25. ADCOfERLTAEIYRAHFETOA—NLEIYRHEREMNZLET,

ANFET, COREFFORTY TOERIZHY £F, [Interrupt Manager] T5 O—/3)L

ﬂ Info: ADCO E ¥ 21— /L D[Interrupt Setting] T[Result Ready Interrupt Enable]IcF = v %

BVRAHERHMLET,

B2-21. 8 YRAA T R— T ¥ DIRE

Interrupt Manager

0% Easy Setup | (] Registers

¥ Interrupt Setting

@ Global Interrupt Enable

¥ Interrupt Priority

@ Round-robin Scheduling Enable: I:‘
@ Interrupt Level Priority: 0

@ Interrupt Vector with High Priority: 0
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2.6. [Generate]’R2 > ZHLET,
X 2-22.[Generate]R 4

Projects Files Services Resource Management [MCC] = =]

Tree View | Flat View

Project Resources Import.. | Export

¥ System

Interrupt Manager
Pin Medule
System Module
¥ Peripherals
&g ADCO
/— VREF

3. 7Yz bza—FKEEMLET,
31. main.c7Z7AINNIZUTOO—FZEMLET,

#include "mcc generated files/mcc.h"
#include <avr/sleep.h>

uintlé t result;

int main (void)

{

SYSTEM Initialize();

while (1) {
ADCO_StartConversion (ADC_MUXPOS_TEMPSENSE gc) ;
sleep cpu();
result = ADCO_ GetConversionResult () ;

ADCO_StartConversion (channel) & ADCO_GetConversionResult () [& adcO.c
TEEINET,

* SYSTEM Tnitialize () [IMCCOEREIZH > TIA VR rO—FERBEDS1—ILERTET HHE
HTT, COBMBIMCCICKYERSN, TOTSLOZANTHFUVHINIBLENHY FT .

* ADCO StartConversion(channel) [FIEESINI=F v R CADCE#BRERMABLET,

* ADCO GetConversionResult () [IREDEBOBEREZRLET,

s TOUSLRFERERBLIE. RY—TREBICAVET, BRELTAEYVRAHCE-THEIRSEDS
h, BREZJAHLER, FLOEBRZERKLET,

3.2.  [Source Files] > [MCC Generated Files] > [src]IZ# $pin manager.cZ7 74 )L T, EVYOARIZET S
O—RFZUTICETH®ZAFET,

ﬂ Info: SYSTEM Initialize()ldmcc.c TEEINFET,

PORTA.DIR = OxFF;
PORTB.DIR = OxFF;
PORTC.DIR = 0x3F;
PORTD.DIR = OxFF;
PORTE.DIR = OxFF;
PORTF.DIR = OxFF;
____________________________________________________________________________________________________________________________________________________________________________________]
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ﬂ Info: CMIZBABAEICTFBTBEI0—F 1 LIDE L ER CHIZFNET,
33. Y—JL/A—Mhi[Clean and Build]’/R2 v ##L T, TAISLNIS—HLEILRFShDEEZHRELE
£
H2-23.5)—2EENLFK

Tlelr-2-%

o GitHubTH > FLa— K% 3
gy LTYRY MY ZEE

23 TNRAADTATSII VT EBNDEOLE
Todo: Y4403y FA—3FAD Y FEHARH . BABAMEERELET.

=N

TNARETOATSIT L. VI I F7RETOTS LN HEBENOHREEZRELET.

1.1.  Curiosity NanofR— FZ#a Y Ea1—RICERKRLET, FALFTINI2AOECEZBENMIEHRELET.
VILIIT7RBRETOTSLEAA L TOTSLIZEEL T, Y—IL/A—h 5[Make and Program
Device] 2 VML ET, TRISIVITE3VY—ILEBIRTELODRY T7v ITHRRRINBIE5E
MNHYET, AVR128DA48 Curiosity Nanoti— K&:EIRL £7,

®2-24.FT/854 ADmake& 75353304

C

Ry FXES

1.2.  Atmel Studio#BiZ. Power Debuggerz 1> E1—4IZ## L E 9, Curiosity Nano7R— K % Power
Debugger® F ¥ >+ ILABREHZHER L E T . Nano#l#A#H T/Ny HITIHWADE VEZAERSTOAR
ZOXRHICEKL, ¥4/ 030 FAO—J LAV E U EZERAONEEORMICERLET,

—————— —— —— — — — — "
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®2-25.\— K9z 7Dty + 7y T

s ;
Atmel

A3

POWER DEBUGGER

& TARGET
= POWER
STATUS

UDUT 1.6U-5.5V 100mA

1.3.  Atmel Studio T[Tools] > [Data Visualizer] &;:&R L &7,

14. 22DRyI ARKEFTENET, [DGI (Data Gateway Interface) Control Panel]|E ZENNTHBZFEF T vy
LET. RESNAENES., EBO[Configuration]| * Z2—IZ 749X LZEY, [Modules] > [External
Connection]t ¥ & 3 > M[Data Gateway Interface]l2&H Y £,

X2-26.DGI

[ ADP Logging [¥] Autedetect protocols [] Show Config search path [ Reset MCU

1.5. [Connect]Z¥ ) v o5&, [PowerlE WS Ry I RABRTEINET, FzvIEANTHETAIY
E)v03dE AZa—hHEET, BFYURILEEMLET,

A waArnING|  [Power] T 4 —IL EAARTRSNGZNMESE, R—FERYSHLTEELELFT,

E2-27.DGID &%

DGl Control Panel

ugger Data Gateway

—————— —— — ——  —
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[2-28.[Power] D& E

Power Debugger Data Gateway

[] ADP Loggin edetect protocels [ Reser MCU
Intertaces:
Ose £ Cusast £ CJw £ [oeo £

[ € « & <

&L
€
€«

16. ZTHOREMNELCET LEL[Start]2 2 ) v o3 5&. HEBNEVTLZALTRRTHHLL
Ry ARRTENET,

Tip: RTREHBIT BIZEFHR Y 2 ADEE T[Control PanellZH & E 3, [Show zero]D
FIvIENTLEROTCHRYET,

X2-29.E5 5 0 BtA

Power Debugger Data Gateway

Inte
UsaRT ™ £} 5 e () Power F Code Profiing ¥
- & ACuirent @ || Code Location @
Avoltage @

[ €
£

1.7. BRAENRELI=. [Stop]ZH L TH LU LET ., BEAHALNKRTEINZRY I RFFEWN-FFIC
BYET,

2. N—FIIT7HRERETOJSLNSHEBENOMAEZRGLET,

2.1. CuriosityR— FEDIFA T IFSN2RADEVEHEWNEKRLET,
22. N—FOz7HBETODII bEAADTOYTSLIZEKRE LT, MPLAB XD —/L/A\—h b[Make and
Program Devicel RZ2 V&5 1) v o LET,

®2-30. /854 AMDmake& FOF 53245

7w b[E]T

2.3.  Curiosity NanofR— K EDIEA I+ SN =248 D E > #Power DebuggerlZ#EfHLET, R TV F1.2%
BSBLTLIEELY,
2.4. Atmel Studio®Data VisualizerlZER Y . [DGI Control Panel] C[Connect]Z % ) v LE 9,

H2-31.DGID &k

ugger Data Gateway

[] ADE Logging [] Autedstect protocols

—————— ———— —— —— — —
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25. [Powerl Ry Y RICFzwvIEAN, BEEZREL TBFr o RILEEMLET,

2-32.[Power] DB E

Power Debugger Data Gateway
[ ADP Logain todetect protocols [ Reset MCU

O 3 Dussa £ 0w 3 | Do £3

&

€
(e
£

26. [Start]ZV )y o3 BL. HBEBNZUTILIAIALTRERTDIHLLKRY Y RABRTEINET, [Show
zero|Z/EMICTHERPITCAHYET,

X2-33. B DS

Pawer Debugger Data Gateway

Clusarr §F Cw £ CJoeo £F [ Power LF
< A Curert @ee || Code Location €8

| &
2@
L€

27. HmAENRELF=5. [Stop]lzH L CEAE SN HREHEFET,
3. 2DMFAMEZLERLET,
31, MADHEBEENELE@EICKRTEINET, Cho @752 TS LOBHEHRTEET,
H2-34.Y 7 bz FEEEN—FOITREOLLE

—————— ——— — — — — — "
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Info: LRIV 7 Dz 7EE. TEAAN—FIzT7TEBEEZRLTWET, EEHNSHH
&3, MEICIEITMADEENHY ., N— KOz 7EETEDENFIZ2ETT,

____________________________________________________________________________________________________________________________________________________________________________________]
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Microchiptt® ™ = TH A +

Microchip#t(d™~ = TH 4 k(www.microchip.com)Z B L TAH T4 Y R— bZRBLTVET, HVzITYA +T
[F. BERICEIDBERCI7AILEFRELTVET, UTZECEEOERE CBICENET,

s HRYR—F-T—A —reISvE, TIUS—230 /—REHUTIL TOTS L, BV Y—R, 21—
PHA REN—FI 27 HR—FXE. ROV I Iz TEBEDYILITT

- HiffiR— b - FAQ&E <K BFE LN BERM), BifivR— rO KB, £0314Y F4RAvay HL—7,
Microchiptt D TH A > /18— rF— TATSLE LUV A N— Rk

o ZTHXEBREWEDLE - BRtELIFEEXAA R RFILRAVY =X, £2F—/M RV O—&, BRULE
htER(EEXM/ERREEO—E

BEHRADEMNY—ER

Microchiptt M B EHADBEENY—E R (F. BEHIMicrochiptt RO BRHIERZESBIT T 2BREY—EXTY, &
BIEDHAHMT 7 I Y FLFFARY—LVICETHEE, BH, YEDar, ISV EEREVLEIA—LIZTS
MEELES,

http://www.microchip.com/penlZ7 V2R L, BHEFHEEFL TS,

BERYAR—

Microchiptt @ Z BELVDEERKIF. LTOF vy oRrihoHR— bE2ZHATETET,

« ERAKEE
« Bl AR— b

HR— FMIERRBECEHVEDELEEN, XEORROR—VICEENEXFHO—EEZEHLTLFET,

B R— FEUTOD T IR—=Uhic & CHATETET,
www.microchip.com/support

Microchiptt M7 /34 X 30— F{REHEE

Microchip #1 8D 3 — FREMEEIZC DV TUTORIZTEELL LS,

+  Microchiptt 8 fh(k. 5L 9 SMicrochip #t7—42 > — FZEHDOLEHZE - LTWVET,

+  Microchip#t Tld, BEDEHL S PVICEEEHEDLRRIZHE > THE-=15S. Microchip & ROtEFa ) T«
LANLIE, BETHICREL TV AREBEEGODPTHIRLBETHIEZATLETS,

*  Microchiptt [EZ DM EEZER L. FBIBHICHREL TULVET, Microchip & ED 1 — FREREDEEIL
BEKZLohTHEY., TP S LT LERERERLES,

+  MicrochipttZ &L 2 THHEEERA—H—T, BHOT—FDEF1U T 2RL2ICRIETZILEEIHYEEA,
O— FREMEEL (L. Microchip #tA& G % TEHETEE] ELTRIETSEDTELY FHA, 21— FREREL
EIZEIELTWEY . Microchip #TlE, HICRHADI— MRERBEOREICMYMBATLET,

FRELOIEER

AEBLURZICEHE SN TULSI1EIHRIL. Microchip #tRFZ %%, TR M, BEHOT TUT—2 a3V EHMET D
B#ZE &8, Microchip HERICH L TOAMESENTEET, TAUNDAETIDEREFSFFX A SDEE

—————— —— — —— — —
© 2023 Microchip Technology Inc. and its Training Manual DS40002243A_JP - p. 47
subsidiaries


http://www.microchip.com/
http://www.microchip.com/pcn
http://www.microchip.com/support

AVR®DANL—=245 <2=a7F7)

ISERLET, TNAR 7V r—SavOBRIE. 2 —FOBEEOLHICOARESLEZIOTHY . BEFHIC
KOTEELELEZENDHYET, BEHODT IV —2a UK ER-ITEE#RIETIEEIL. BEHIZHYET,
Z DD HR— b EMicrochip HIERKEEICEBULEHETE A, hitps://www.microchip.com/en-us/support/
design-help/client-support-services& Z& L =& LY,

Microchip #tIEZAZENIFHRZE RO FF] TRMHE L TULVET, Microchip #HIZBATRH., B2y, E@E. OFE, ZEED
WFNhTHINERDHT . REICERB N TWLAERICEAL T, FREMHE. BARtE. BEEN~ADOEESEDOREIRAMIEFR
SE. Ff-IikEE, RE., MEEICEATARIEZIILHETIVIEIEORPILRIELITOEEA,

WAVE S15E B Microchip #(E, RIFHRF(ZZDOEAICEET HREEM. ik, B, BEMFIELARMIE
k. BE. BRH. BEOULDAIIHIDL LT Fi-Microchip N ZD &K S GTEENE L SAEEEICOVWTHREE R
FTWEBEHLIWIEENFAARERTHBEATH,. —UOEREZEAVFEA, ZETRHONLIRKBOHEEH
FERALES LD, REBELEFZOERICEAET 5—I0OHB LILTIZHT SMicrochip D EERELEIL, EAE
AL EXIEERICEIE L TMicrochip #HICEEX L =8ZEBAFE A

Microchip #tDBARMBERIC & KB LIC. £EHHEIFEEH D WV ILEHGREMR(CTMicrochiptt D& T % 5 H (L
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