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RIEEE XK LED

1. MTEJE K LED
AR 15 ATmega4809 Curiosity Nano JF ki EIH F LED. HXELZEELE, HES W 7. IR —5,

* File: main.c
* Author: Microchip Technology Inc.

* Created on July 28, 2020 9:55 AM
&7

// ATmegad809 Configuration Bit Settings
// 'C' source line config statements

#include <xc.h>

FUSES = {
.WDTCFG = 0x00, // WDTCFG {PERIOD=OFF, WINDOW=OFF}
.BODCFG = 0x00, // BODCFG {SLEEP=DIS, ACTIVE=DIS, SAMPFREQ=1KHZ, LVL=BODLEVELO}
.0SCCFG = 0x02, // OSCCFG {FREQSEL=20MHZ, OSCLOCK=CLEAR}
.SYSCFGO = 0xCO, // SYSCFGO {EESAVE=CLEAR, RSTPINCFG=GPIO, CRCSRC=NOCRC}
.SYSCFG1 = 0x07, // SYSCFGl {SUT=64MS}

.APPEND = 0x00, // APPEND
.BOOTEND = 0x00, // BOOTEND
I 8
LOCKBITS = 0xC5; // {LB=NOLOCK}
int main(void) {
PORTF.DIRSET = PIN5 bm; // set PF5 to be output
PORTF.OUTCLR = PIN5 bm; // clear PF5 - LED on

//PORTF.OUTSET = PIN5 bm; // set PF5 - LED off

while (1) |
}

return (0) ;

1.1 [LGA=R A
Microchip #3fF EABC B AL (BldaLL) , w] T AL/ % B 23 1EThAt .

FE: WORARIEH R ERCEA, SERICEIET, BEDAETUIET
BixEHiCEA
TR NE S UM E

o IRG G E —— 2L AU S R IR G S R UL AC . IR B AR, A B RE TSRS AT . WS, TR
BRAE P R iR o s P A ARG A T
FUSES = { ..

.OSCCFG 0x02, // OSCCFG {FREQSEL=20MHZ, OSCLOCK=CLEAR}
Lo

o BIVER S E —— WL TN AR E I A . XFERT B IR AN R AL R TP A SRATRS G R

FUSES = {
.WDTCFG =
ol

0x00, // WDTCFG {PERIOD=OFF, WINDOW=OFF}

o ARG RY——FE LB R PARAD LAY o X BT B R BT APAE AR T S8 AV Il 7] b AR SG AR A G T
LOCKBITS = 0xC5; // {LB=NOLOCK}
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1.2

1.3

RIEE XK LED

H: BT 4pragma config WEBAEM. HXFMEL, ESW “MPLAB® XC8 C Compiler User” s
Guide for AVR® MCU” (DS50002750) .

THZ W RIS EE T 7 AR N B B A AR DI RE . AT AT A4 5 £E www.microchip.com _E 8 Z2AH M i #o s
Jito

BREHBMATHEEMMEZERE, ES 0L MPLAB XC8 ZH:I4% T Il T U4
MPLAB XC8 Installation Directory/docs/avr chipinfo.html
WERE A A

7£ MPLAB X IDE 1, #[{#iff] Configuration Bits (FitEf7) % &AM EX A, Eik$ Window>Target Memory
Views>Configuration Bits (7717 > HEri7 fEas & > B E V) T F%% .

X+ AVR 284, B e DS HOAC B A i Ay, B FUSES F1 LOCKBITS 4.
1-1. EEEMEFO

Output | Configuration Bits % | Pin Manager: Grid View |

Iﬁ. Address Name Value Field Option Category Setting
W 1280 WDICFG 00 PERICD  [OFF . [Watchdog Timeout Period [ofE -
- WINDOW OFF Watchdog Window Timecut Pericd Off
@ 1281 BODCFG 00 SLEEP DIS BOD Operation in Sleep Mode Disabled
5I LCTIVE DIS BOD Operation in Active Mode Disabled
SAMPFRE(Q 1EHZ BOD Sample Freguency 1kHz sampling frequency
%'L' LVL BODLEVELQ BOD Level 1.8V
=il 1282 05SCCFG 02 FREQSEL 20MHZ Frequency Select 20 MHz
03CLOCK CLERR Oscillator Lock CLEAR

Insert Source Codein Et:litor!J

=1

EESAVE CLERR EEFROM Save

CLERR

RSTPINCFG GFIO

Reset Pin Configuration

GFI0 mode

CRCSRC HOCRC CRC Source

Disable CRC.

1286 SYSCFGL

a7

SUT 64MS Startup Time

84 ms

128 LOCEBIT

C5

1B HOLOCK Lock Bits

Ho locks

Memory :Conﬁguraﬁon Bits v: Format :Read,.'Wrihe

=) generahe Source Code to Ou@

RBEIFRE R, ETHERINLE BRI Bd, SR)5 #Hd; Insert Source Code in Editor (7E4r38 2% 3 AJRAD)
ElkR, toRpRIgh TR . 5% 8 Generate Source Code to Output (ZEFIEACELIFMI ) 4241, KL S h IR MG
ER

KTFHEOMELER, 20 MPLAB X IDE XCR.

P

xc . h Sk R VRIR SR R I ARRE U 1) 4 B 2 7 8 BARARA E I TR o 2 B dm i R T R I aR AR I EL AR RN 2, DS
avr/io.h $8 M BT S0 B A R SRS TR RS T, B S BB AT .

£ MPLAB XC8 %35 H %) avr/avr/include/avr 8 dfp/xc8/avr/include/avr FHZ T, BB -
mdfp I M EE AR, HREBA S SR A A Sk ST

F3F LED % H E5 15

A 10 51 Pxn A R] LA PORTx w1 (a7 A7 a4z . BEASSIIIAL x &4 B i) —41 PORT & 4788, fEARHIF,
PORTF 1) PF5 I T s sl K f7 LED. BHEIFRBRIFERE W %1, PFS UMK RSP A Refll LED 5%, LAUN
A RESE LED 482K, fE TR A 1 rh R EI R H P e
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RIEE XK LED

USER LED

VOC_TARGET

(exili}
YELLOW LED
SML-DIZYIWT &6

w

R0

aE 8y 10 AT 54N 10 51 . iR T UE 2y /0, WAt Lthsh e, Dk, Wl pACRAME = 17
WAL TE X C AR R, XA B T4 4% include H s N RIS E ST e G T MREeSh it PR £6 5] TR {5
B, 16 WA 8E T

B4 PF5 Y RIMES H 51, 7] PORTF.DIRSET ZA17245 1 bit 5 BN “17 . AT E M A oAb A (018, e
AN AR T HERD . fEAREIH, PINS_bm = 00001000,

PORTF.DIRSET = PIN5 bm; // set PF5 to be output

[l PORTF.OUTCLR {1 bit 5 5 A “1” , &ffiZim A% (BN “07 ) . XK RisE LED.

PORTF.OUTCLR = PIN5 bm; // clear PF5 - LED on

o#, [ PORTF.OUTSET H1f bit 5 5N “ 17 &zt B 1 (B “17 ) o HEIRK LED, FIERHT—245
L, RIEBUHTERRLE — %R 4

PORTF.OUTSET = PIN5 bm; // set PF5 - LED off

EEER K PORT AR, BRI mEmikh—ANFEHRam, Asnd, SR)51%EE Navigate>Online
Datasheet (G4i>E284(H FH) »
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2,

2.1

2.2

fi A ER B #ufsE LED [NAR

i FH SR B HfE LED [AXR

ARG _E—om BT AR RY BB T 0. AR A DUS S BE K LED, I& 2 f# LED N4,

* File: main.c
* Author: Microchip Technology Inc.

* Created on July 28, 2020 10:34 AM
=Y

// ATmegad809 Configuration Bit Settings
// 'C' source line config statements

// After any reset, CLR PER = CLK MAIN/Prescaler = 20MHz / 6 = 3.3MHz
#define F_CPU (3300000UL)

#include <xc.h>
#include <util/delay.h>

FUSES = {
.WDTCFG = 0x00, // WDTCFG {PERIOD=OFF, WINDOW=OFF}
.BODCFG = 0x00, // BODCFG {SLEEP=DIS, ACTIVE=DIS, SAMPFREQ=1KHZ, LVL=BODLEVELO}
.OSCCFG = 0x02, // OSCCFG {FREQSEL=20MHZ, OSCLOCK=CLEAR}
.SYSCFGO = 0xCO, // SYSCFGO {EESAVE=CLEAR, RSTPINCFG=GPIO, CRCSRC=NOCRC}
.SYSCFG1 = 0x07, // SYSCFGl {SUT=64MS}

.APPEND = 0x00, // APPEND
.BOOTEND = 0x00, // BOOTEND
}i

LOCKBITS = 0xC5; // {LB=NOLOCK}
int main (void) {
PORTF.DIRSET = PIN5 bm; // set PF5 to be output
while (1) {
PORTF.OUTTGL = PIN5 bm; // toggle PF5
_delay ms(500) ;
}

return (0) ;

While ()& FIALEI S ThAR
] PORTF.OUTTGL FHI—AMr BN “17 Bz B IRE. X PF5:
PORTF.OUTTGL = PIN5 bm; // toggle PF5

A B SRR S IOF 4 LED NAR, MR while (1) B34,

SR B

HI AT AR K 2 B 00 N A2 350 LED A A ARG O N IR AR RE /1, PRI R B PR AR AT T

_delay _ms () & FaRNNERE. ZMAMHMRE, LAEELI util/delay.he 74b, AR E A FLERINIE
EF

#define F _CPU (3300000UL)

BHRANBERRBNEZEMEE, ES N “MPLAB® XC8 C Compiler User”’ s Guide for AVR® MCU”
(DS50002750) .
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T4 T A A Wk $ LED

3. BT TIRANFWIREF LED

ARG _E—on BT AR AL B REAT 0. XK, CREE P A R EUE K Y LED s SR AL, RS

Wik 04 LED KA.
/*
* File: main.c

* Author: Microchip Technology Inc.

* Created on August 3, 2020 10:12 AM
x/

// ATmegad4809 Configuration Bit Settings
// 'C' source line config statements

#include <xc.h>

FUSES = {
.WDTCFG = 0x00, // WDTCFG {PERIOD=OFF, WINDOW=OFF}
.BODCFG = 0x00, // BODCFG {SLEEP=DIS, ACTIVE=DIS, SAMPFREQ=1KHZ, LVL=BODLEVELO}
.0SCCFG = 0x02, // OSCCFG {FREQSEL=20MHZ, OSCLOCK=CLEAR}
.SYSCFGO = 0xCO, // SYSCFGO {EESAVE=CLEAR, RSTPINCFG=GPIO, CRCSRC=NOCRC}

.SYSCFG1 = 0x07, // SYSCEGl {SUT=64MS}
.APPEND = 0x00, // APPEND
.BOOTEND = 0x00, // BOOTEND

}i

LOCKBITS = 0xC5; // {LB=NOLOCK}

// Interrupt function
void __ interrupt (PORTF_PORT vect num) btnInt(void)

{
if (PORTF.INTFLAGS == PIN6_bm) // check PF6é interrupt

{
PORTF.OUTTGL = PIN5 bm; // toggle LED

PORTF.INTFLAGS = PIN6 bm; // clear interrupt

}

int main (void)

{
//LED init
PORTF.DIRSET = PIN5 bm; // set PF5 to be output
PORTF.OUTSET = PIN5 bm; // set PF5 - LED off

//BUTTON init

//Reset value of all PORTF pins is '0O', which is input

PORTF . PIN6CTRL = PORT_PULLUPEN_bm | PORT_ISC_FALLING gc; //enable pullups on PF6, IRQ on
falling edge

ei(); //enable global interrupts
while (1) {
//wait for button press

}

return 0;

31 AT OV
fEARbI, PORTF ff) PF6 I THII R T5 4% F 7 4Rkl RFFARAR SR B AT A1, 7 BRI L1 30, ikt
AT PF6 KM “17 46y “0” .

© 2021 Microchip Technology Inc. FFars DS50003108A_CN-5 8 7i{



3.2

TN T AN Wk $ LED

USER BUTTON

RX02
1k
11K

SW200

TR VM 1-035CR
=il

Zr
=

HARERTLLE ] DIRCLR ¥ PF6 5% B i A\ 51, {H PORTx (& AL{EA 0x00, X 22K 51 BRI & NN .
3L PINCTRL fli5E L0374 PF6 HC B 9 HI T4 AR o Brer 0 B4 75 28 e dan ] i i 11 o4 B
PORTF.PIN6CTRL, = PORT PULLUPEN bm | PORT ISC FALLING gc;

5| B4 RSP AR AL R
£ main () fREGH, ei () REFEFFH.
interrupt (vector) #85E btnInt () AHWREL. o O WA &R0 PORTx Port vect num (I

$oma809.1) . JYHR(Y PF6 HITALAE PG, KRG, AR LED K&, WEST IS, ikl
ARG BTG5 A 17 H5 T
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41

R AL SHENRT ADC {6, <5 LED

B B AT B KT ADC 18, 5= LED

X/ ADC & O LB g8~ P i e[ 414640 ADC, BB St O LR eSO RBIME, fERede#eds QM ffrtE hiz
TR, JFUR#H, RGEESGE S, R ADC 48 R TS RE, W A5 LED, WHizgs e TR, WE
K LED. f#H— AL 2 AF ALY o

Bl 4-1. ATmega4809 Curiosity Nano J7 &% _E /] ADC %2

oL AL

A RATRGIFH AL ADC RBIEZ(E S, 155 W TB3209: “Getting Started with ADC” (DS90003209) .

R EFETsWE, EEH MPLAB /LS & 2% (MPLAB Code Configurator, MCC) “£j%. MCC #&—#dEf:, nf
£ MPLAB X IDE 3% 8. Tools>Plugins ( T4 > #fif#) [¥] Available Plugins (7@ LI T 23, A ehfias:
W HE 258, 52 W MPLAB X IDE #8.

X MCC {58 (B4 (MPLAB® {RASACE 5 v3.xx HI /' #57) (DS40001829B_CN) ) , i&1jjln] MPLAB fRA%AC
BRI

www.microchip.com/mplab/mplab-code-configurator

ARGl i MCC UL BB A PR /N T .

MCC R4 R E
F 4-2. I HRFE— RSB

Projects | Files |Classes Resource Management [MCC] 2 =1

Tree View | Flat View |

Project Resources | Generate _. Import... Export

¥ System

Interrupt Manager
Pin Module
System Module

© 2021 Microchip Technology Inc. FFars DS50003108A_CN-£ 10 1i{
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R AL SHENRT ADC {8, =5 LED

Kl 4-3. RGHRHIE

...mre| Available Resources 2| PinModule 82| Interrupt Manager 22| System Module & m@ @
System Module YE)
{E@ Easy Setup I E Regishers |
¥ Clock Control
Main Clock({Hz): 3333333
@ Clock Source : | Internal Oscillator | b

@ Internal Oscillator Frequency:

External Clock{Hz): 1 = 100000 = 20000000
@ Prescaler Enable:
@ Prescaler: | 6X | -
@ Clock Out Enable: ]

* Watchdog Timer

@ WDT Period: | o | -

@ WDT Window: | off | -

¥ Brown-out Detector

@ BOD Operation Mode: | Disabled | -
@ BOD Level: | 18v | -
@ BOD Sampling Frequency: | 1kHz sampling frequency | bt
@ BOD Operation in Sleep Mode: | Disabled | =

¥ Voltage Level Monitor

@ VLM configuration: | Interrupt when supply goes below VLM level | -
@ Interrupt Enable: |:|
@ VLM Level: | VLM threshold 5% above BOD level | b

4.2 MCC ADC ZRJFEALE

BAALAE R B8 T ADC HIRBLE M “Easy Setup” (B XE) EIIR, BIENMEF “Registers” (Ffr#) ik
WiE, PATMARERIEE (MUXPOS) Al HEIRHIAN.

© 2021 Microchip Technology Inc. FFars DS50003108A_CN-55 11 1



R AL SHENRT ADC {6, <5 LED

El 4-4. ADC HIEIEF

P

rojects | Files | Classes

| Resource Management [MCC] & | =]

Tree View | Flat View

Project Resources

(Generate

Import... | Export

¥ Peripherals
& ADCO
¥ System
Interrupt Manager
Pin Module
System Module

Device Resource:

¥ Peripherals

» lul AC

v &5 ADC

&y ADCO

2 coL
@ CrCsCAN
Er Evsvs
& NYMCTRL

'd RTC

. . A .

© 2021 Microchip Technology Inc.
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R AL SHENRT ADC {6, <5 LED

K 4-5. ADC HFIEILE

..,agel Available Resources  #| PinModule | InterruptManager 22| System Module 82| ADCO = lﬂ_’JEE

ADCO e

£03 Easy Setup | (= Registers

¥ Software Settings

APl Prefix: ADCO

@ Result Selection : | 10-bit mode ‘ - |

¥ Hardware Setfings

@ Enable ADC:
@ Sampling Freguency(Hz): 18939 = 59523 = 64102
ADC Clock{Hz): 833333
& Sample Accumulation Number: | 1 ADC sample ‘ - |
@ Sample Length (# of ADC Clock) D=1 =3
§ Voltage Reference : | Internal reference ‘ - |

¥ Interrupt Seitings

§ Result Ready Interrupt Enable:
& WCMP Interrupt Enable:

¥ Select Channels

Pin Channel Custom Name

FIN_AIN1 FIN_AIN1 channel_PIN_AIN1

Internal Channel V_(GND) channel_0V (GND)

Internal Channel Temperature_sensor channel_Temperature sensor
Internal Channel AC_DAC_Reference channel_AC DAC Reference

¥ Window Seltings

& Window Comparator Mode: | Below Window ‘ - |

§ Enable IRQ on conversion

complete:

Enable IRQ on conversion satisfyin
7] ying

window criteria -

& Window Comparator Low
Threshold(V):

0 =512 = 65535

© 2021 Microchip Technology Inc. FFars DS50003108A_CN-# 13 7i{



4.3

R AL SHENRT ADC {6, <5 LED

MCC GPIO 5| iEJRAC B
Bl 4-6. GPIO B[ I%IE—M#%

ESTCTRL -l.!'s,l_' ..n:p

4-7. GPIO 3| I IE——ti

Post A ¥ PostB Y Post C ¥ PoctD ¥ PartE ¥ PortF v

Module | Fusction .Dlncf.h-jﬂ.l_?_I_I_E_S_T:h.I.Jj!_l_ijﬂ_i.?.i.l_i_i_'i:h 1z a_;_i_s_:r'_o_|_:\_t:n_|._:-_t_1_:_a:
L TS = N A A A | wléfbeembebaeE | BB EE |

|ing=se | I |

Pin Manager. Package View

PAL
PAB
FAT
PED
PE1
PEZ
PE3
PB4
PES
PCO
FC1
pC2

-
o
o
&
0 = -
T v v 7T 2 U S 2 & 45 4
AR EEEEE-EE
.uuuuumuuuu
48 47 46 45 44 43 42 41 40 39 38 37
HE 36 |rr2

]z 3s[_|pF1
HE 34 _|rro

[ a 33[|PE3
s @ 12[|re2

b 31 PE1
%? MICROCHIP 30E oeo
s ATmegads09 2g= AEND
BE 28 [ avoD

1o 2/[]rov¢
[ 26[|rD6

1z _ o dn PO

-
e
=
I
=
-
=
oh
=
—
=
o
=
=
P
=
[
=
e
bt
o
[
I
B

A 288AAA33838 3
[ ] = E
=
k3
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R AL SHENRT ADC {6, <5 LED

4.4 MCC 5| FERE &
& 4-8. T H % E— 3| Bk

Projects | Files | Classes Resource Management [MCC] 2 [=]

Tree View || Flat View

Project Resources Generate || Import.. | Export

¥ Peripherals

Ed &y Apco

¥ System

Interrupt Manager
Pin Module
System Module

4-9. 3 E

KitWindow & StartPage | AvslableResouces m| PnModde x| inismuptManager W) SwtemModie 8| ADCO ® L=E
Pin Module L7}

{2} Easy Setup | = Registers
Belected Package : QFP4E

PinName » | Module | Function |Custom Name OUTPUT | STARTHIGH | INVEN | PULLUPEN 1sC
PD1 ADCD AN = | L] ] Digital Input Butfer disabled =
PF5 Pin Module  |GPID 10._PF5 | | | ] ] Interrupt dissbled but input bubfer enabled | =

4.5 MCC &SRR &
K 4-10. T HRIFE— R R

Projects | Files |Classes Resource Management [MCC] 2 =]

Tree View | Flat View

Project Resources Generate | Import.. | Export

¥ Peripherals

E4 % apco

¥ System

Interrupt Manager
Pin Module
System Module
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R AL AHE(RT ADC {8, =5 LED

FE 4-11. e BERERE

...age| Available Resources El Pin Module | InterruptManager | System Module 2| ADCO El lﬂ_’JE]@

Interrupt Manager @

€01 Easy Setup | =] Registers

w |nterrupt Selting

& Global Interrupt Enable: D

¥ nterrupt Priority

& Round-robin Scheduling Enable: D
@ Interrupt Level Priority: o

© Interrupt Vector with High Priority: o

¥ |nterrupt Vector

# Compact Vector Table Enable: D

@ Interrupt Vector Select Enable: D

w Module Interrupts

Module Interrupt Enable
BOD VLM L]
ADCOD RESRDY
ADCD WCMP

MCC HAZA: Bk

PR R & I E AR, i S “Project Resources” (Wi H %) % 1 L Generate (A1) %4, il
MCC A BRI R b . Rk, FREFD. KRG MAMEACG AN T s se R . shat, AN E
Sk A

[l R PP NN S BE N 4R 24 75 B4 main . o 15 20 AR A SOIF DLER B AR Hh vl /i 7 2 AR A AT R BB

© 2021 Microchip Technology Inc. FFars DS50003108A_CN-£ 16 1i{



R AL AHEIR T ADC {6, <5 LED

Bl 4-12. 7ET0 B A A B ARES

Projects % | Files | Classes | Resource Mar
EI@ Example4
E—}% Header Files
El[ai MCC Generated Files
E}% config
. E dock_config.h
ﬁ indude
IEI mech
ﬁ utils
E}-ﬁ' Important Files
-(EF) Linker Files
E—}-% Source Files
E main.c
E--{gF MCC Generated Files

----- E] device_config.c

E}@ src
- adeD.c
E cpuint.c

E pin_manager.c

E}-ﬁ' Libraries
- ﬁ;‘ Loadables

4-13. Output Uit & O FHRBAERE

4.7 B 5 B main.c A%
main.c BIBCCH LR, WTFR. MR O M.

H: <xc.h>#id “mcc_generated files/mcc.h” HEIHE.

/*
(c) 2018 Microchip Technology Inc. and its subsidiaries.
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R AL AHENRT ADC 18, =5 LED

<See generated main.c file for additional copyright information.>

*/

#include "mcc generated files/mcc.h"
adc_0 _channel t channel = ADC MUXPOS AIN1 gc;

/*
Main application

wY

int main (void)

{
/* Initializes MCU, drivers and middleware */
SYSTEM Initialize();

//Enable ADC and start conversion
ADCO_Enable();
ADCO_StartConversion (channel) ;

while (1) {
if (ADCO_ IsConversionDone())
{
if (ADCO_GetWindowResult ())
{
PORTF.OUTCLR = PIN5_bm; // clear PF5 - LED on

}

else

PORTF.OUTSET = PIN5 bm; // set PF5 - LED off

}
/**

End of File
/)

471  ADC ti%%&E
Channel ;J ADCO StartConversion () BREFT L&,
adc_0 channel t channel = ADC MUXPOS AINl gc;
7t adc0.h #, adc 0 channel t &N ADC MUXPOS t I,
typedef ADC MUXPOS t adc 0 channel t;

TERMFRFE M io.h XM (FEARBIF N ioma809.0h) 1, A ADC MUXPOS t CHNF&ERN, MEET
ADC_MUXPOS AIN2 gc % ADC MUXPOS AIN14 gc) o

/* Analog Channel Selection Bits select */
typedef enum ADC MUXPOS enum
{

ADC_MUXPOS AINO gc = (0x00<<0), /* ADC input pin 0 */
ADC_MUXPOS_AINl gc = (0x01<<0), /* ADC input pin 1 */
ADC_MUXPOS AIN15 gc = (0x0F<<0), /* ADC input pin 15 */
ADC_MUXPOS DACREF gc = (0x1C<<0), /* AC DAC Reference */
ADC_MUXPOS TEMPSENSE gc = (0x1E<<0), /* Temperature sensor */
ADC_MUXPOS_GND _gc = (0x1F<<0), /* OV (GND) */

} ADC_MUXPOS t;

4.7.2 ADC HNOEHEK
FI T 44T ADC $AEF1 LL M BB BT 7E adc0 . ¢ SCAFk 3,

* ADCO_Enable () —1{#ifif ADC #k,
. ADCO_StartConversion(channel)———ﬂ?%iADCﬁ%%&

© 2021 Microchip Technology Inc. FFars DS50003108A_CN-£ 18 7i{
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ADCO_IsConversionDone () —7E while () fEHH, KA FHATHT TERL.
ADCO_GetWindowResult () —— IR RACTBIME, WZENE (M LED) » B, ZENE BXK
LED) .

© 2021 Microchip Technology Inc. FFars DS50003108A_CN-£ 19 7i{



5.1

EE $iE 1t 5#:1E/5 LED N4k

EE #3581 )5 LED AR

AR ER W5 EEPROM #ids (EE $l) AT S 44E . S BREMII 85, LED WAk ZEES AT
Ja i E EEPROM T7fi2%, $1JF Window>Target Memory Views>EEPROM Memory (& 1> H b7 g 458

>EEPROM 771£4%) , SRJG ¥ “Read Device Memory” GRELZEf7fER) ™,

FEAHH] MPLAB fRASHC B %% (MCC) kAR MRS . Bk T i tnfi] 222 MCC A3KH MCC HI M Hs s 2, 55
T

4. W HBALZRENLT ADC {8, W55 LED

AR MCC GUI # B LT & /N1 s o

MCC R4 RIFILE
5-1. JUH BE—RGulse

Projects ' Files iCFasses i Resource Management [MCC] & | =1

Tree View || Flat View

Project Resources Generate | Import.. || Export

¥ System

Interrupt Manager
Pin Module
System Module
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Bl 5-2. RGHHRLE

...mre| Available Resources ﬁl Pin Module ﬁl Interrupt Manager 22| System Module m@@
System Module YE)
{E@ Easy Setup | E Regishers |
¥ Clock Control
Main Clock({Hz): 3333333
@ Clock Source : | Internal Oscillator | b

@ Internal Oscillator Frequency:

External Clock{Hz): 1=
@ Prescaler Enable:
@ Prescaler: | 6X | =
@ Clock Out Enable: ]

* Watchdog Timer

@ WDT Period: | o | -

@ WDT Window: | off | -

¥ Brown-out Detector

@ BOD Operation Mode: | Disabled | -
@ BOD Level: | 18v | -
@ BOD Sampling Frequency: | 1kHz sampling frequency | bt
@ BOD Operation in Sleep Mode: | Disabled | =

¥ Voltage Level Monitor

@ VLM configuration: | Interrupt when supply goes below VLM level | -
@ Interrupt Enable: |:|
@ VLM Level: | VLM threshold 5% above BOD level | b

5.2 MCC fri#s siRAC &
TN EE BN 210 H B
1. 1£ Device Resources (##iJE) T, HEIHEH NVMCTRL (HE5 RMEAEMEZEHD .
2. BEHgfinsg, HHEINE Project Resources T .
3. A NVMCTRL A ZER BB E. X TARE], A AL AT L.
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EE $iE L 5#:4E/5 LED N4k

& 5-3. NVMCTRL (EE #i8) #¥k#E

Projects  |Files | Classes

Resource Management [MCC] & | =]

Tree View || Flat View

Project Resources Generate .Import... Export

¥ Peripherals
& NVMCTRL
¥ System
Interrupt Manager
Pin Module
System Module

Device Resources /

» &y ADC
» = CCL
» © croscal
» =¥ Evsys
v & NvmETRL
& NVMCTRL
» B RIC
» 2 sPI
> (3) TCA

B 5-4. NVMCTRL (EE %) ®HFEE

...roes| Fin Module $| Interrupt Manager ﬁl System Module 32| NVMCTRL = E‘I‘E@

NVMCTRL

E

| éﬁ’g Easy Setup | =] Registers

v Software Settings

AP Prefix:

Place Flash Functions in Separate

Segment:

FLASH

U

¥ Hardware Setfings

@ Enable Application Code Write

Protect:

@ Enable Boot Lock:

0O O

¥ Interrupt Seitings

@ Enable EEPROM Ready Interrupt:

MCC GPIO 3| I JEhL &
AN TAE LED [N4R, %610 B 51 5 A% & N .
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EE $iE L 5#:4E/5 LED N4k

E 5-5. GPIO 3| B JE——MH%

Qutput iConﬁgurationBi‘ts |Pin Manager: Grid View $|
Package: |QFP48 | - | | Pin No: 44|45|45|47|4s| 1| 2 | 3 4| 5 | 6 | 7| 8 | 9 1o|11|12|13|16|
PortA W PortE ¥ PortCW¥
Module Function Direction |0|1|2|3|4|5|6|7|0|1|2|3|4|5|0|1|2]|3|4
CLKI input i
T CLKO output i
TOSC1 input
TOSC2 input
S input BlhlsabssaseaeBeE e EE
GPIO output R I - B T T B BRI
RSTCTRL  |RESET input
K 5-6. GPIO |5t iFi—#3
Pin Manager: Package View $| (=]
o =
$33382883333
.I_IIJI_IIJI_ImI_IUI_I
PA5:|148 47 46 Ah 44 43 42 41 40 39 38 3’35[ i
PAG[ |2 15[ |rr1
pas_]3 [|ero
PBO|_ |4 13[|re3
pe1[ s 32[|pe2
PE2|_ |6 1[|re1
pe3[ ]/ MicRocHIP 30[|re0
PR |8 fATmegarsds 2a[l|asnD
PES[IC _PBY|GPIO[ |9 28 =AVDD
pco|_]10 27[|ro7
pc1f Ju 26[|Pos
pcz| |12 25[_|ros
13 14 15 16 17 1B 19 20 21 22 23 24
MO reerrim
ZE93R3333333

MCC 5| ¥R &

1E “Project Resources” T, Hifi “Pin Module”

(G ELE) BE G MBI E R E .

Pin Module @ 1 &7~ PB5, XK ACTE Pin Manager: Grid View (5] H8s. MIALED & 0k 7 i%5]
Jile SFTFAR B, To it 51 BT Bt AT AT ] 5 2o

Kl 5-7. i H RFE—5 R

Projects

| Files

|Classes

Resource Management [MCC] & | (=]

Tree View || Flat View

Project Resources Generate | Import.. || Ex

port

¥ Peripherals
B NVMCTRL
¥ System
Interrupt Manager
Pin Module
System Module
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EE $iE L 5#:4E/5 LED N4k

&l 5-8. 5] IR E

...dou\| Start Page $|'ﬁ' MPLAB X Store ﬁl Available Resources 2| PinModule 22| Interrupt Manager 22| System Module... @EJ Pin M Package View

Pin Module [ 7 JIE

| éﬁ’g Easy Setup | =] Registers
Selected Package : QFP48
Pin Name & Module Function |Custom Name| OUTPUT START HIGH INVEN PULLUPEN ISC

PES Pin Module GPIO 10_PBS l:‘ l:‘ l:‘ Inte... | >

Sense Both Edges !

Sense Rising Edge

Sense Falling Edge
Digital Input Buffer disabled

Sense low Level

MCC ARREAE

B iR I B 20 )E, & Hdi “Project Resources” % H L/ Generate 14, @it MCC 4 s SRS Z A He Ak,
M. Bk, FRFEAE. KRG MIMEARRD A T oS shat, BANMEEE B ARkt

[l R PP N IN S BE N SR 24 7 B4 main . o 15 20 AR A SOMF DLER B AR o vl i 7 2 AR A AT R BB
Bl 5-9. FET H ¥ p A BRI

Projects % |Files |Classes | Resource Mar
BQ

E—J Header Files
E| MCC Generated Files

-- config

-- indude

-- utils
E—J"ﬁ Important Files
] Makefile
L IE MyConfig.me3
Linker Files
[-}- Source Files
E] main.c
E-[g] MCC Generated Files
E] device_config.c
mec.c
-- src
E Libraries

-G Loadables
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E 5-10. Output & O IS4 Bk

Out... % |Configuration Bits | Pin I Grid View
Kits = | MPLAB® Code Configurator |

n.c

m

m

_generate

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

5.6 %5 B main.c A8
main.c AR B L wmiE, 0T FTR. EOER SMMER.

/ *

(c) 2018 Microchip Technology Inc. and its subsidiaries.

<See generated main.c file for additional copyright information.>
*/

#include "mcc_generated files/mcc.h"
#include <util/delay.h>

#define LED ON OFF DELAY 500
#define NUM_EE_VALUES 8
#define EE_ADR_START 8

eeprom adr_t ee address;
nvmctrl status t status;
volatile uint8 t RAMArray[NUM EE VALUES];

/ *
Main application

=/

int main (void)

{
/* Initializes MCU, drivers and middleware */
SYSTEM Initialize();

/* Declare loop variable */
uint8 t i;

if (!FLASH Initialize()) {
ee_address = EE_ADR START;
// Write EEPROM Data
for (i=0; i<NUM EE VALUES; i++) {

status = FLASH WriteEepromByte (ee address, 1i);
ee address+t;
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5.6.1

5.6.2

5.6.3

EE $iE 1 5#:4E/5 LED N4k

ee_address = EE_ADR START;

// Read EEPROM Data

for (i=0; i<NUM EE VALUES; i++) {
RAMArray[i] = FLASH ReadEepromByte (ee address) ;
ee address++;

}

while (1) {
PORTF.OUTTIGL = PIN5 bm; // toggle PB5
_delay ms(LED ON OFF DELAY);

}
/‘k‘k

End of File
wY

EE HiEHRTE
T 17 EE HUB A2/ SHOR A WA S 3 / 5 R BUE M e 2 MR RITH, REUJFHH mee. h 51 H HATHE
nvmctrl.h K F:

uint8 t FLASH ReadEepromByte (eeprom adr t eeprom adr);
nvmctrl status t FLASH WriteEepromByte (eeprom adr t eeprom adr, uint8 t data);

M stdint.h 5, uint8 t 5 unsigned char .

B\ EE 3

EARBIF, BHRSw SN EE £idE, AEHsE.

B — T HEE N EE HdE 748 R4 FLASH WriteEepromByte () AI7E nvmctrl.c HRH|. MR am—
MER, FIESSERZAITA BEEERE, ATHET —RSHE. FHit, THREESHRERTEN, BT
FLASH IsEepromReady ().

LEL EE %3
HNEEHEE, FaESHIAN RAM 204 . i — /N2 BRI EE Z0¥s 7 i 8% 1 R 2k
FLASH ReadEepromByte () AI7E nvmctrl.c HHKEl,

HUE G, while fEFRE LED N4R, LAERFREF RI) 76 M.
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6.1

6.2

6.3

7£ MPLAB X IDE /TS

7E MPLAB X IDE F 474085
iE % UL T B ZE MPLAB X IDE H 3T =548 .

BT H -

1. a3 MPLAB X IDE.

2. MIDE Eh)aiﬂ%ﬁi%lﬁﬁrﬂ%ﬁ .
FZ IR B R R B — AN B e -

1. Choose Project GEBEHH) : & “Microchip Embedded” (Microchip ik AZX) , #RJFi%k#* “Standalone
Project” (HziH) .

2. Select Device and Tool GEBEIMAFTE) . EFREIFAF. EFEAEAFHIKTH, SNxoxxxxx. 15T A
LT R ERFHIS (Serial Number, SND , BRI LR CIEMZE. AXREMAER, WS LIRK LA
4,

3. Select Header GEFEIAAL) : .

4. Select Plugin Board GEFEEEEHD : Io

5. Select Compiler GE#EFHIFESR) : EF XC8 (HBUBHIMAS) [bin XFFAIHE | WHE XC8 T RERHFe, 1F
T iRgm 1R 2 O IE R 22235 H MPLAB X IDE ©.3%%1 ( Tools>Options>Embedded>Build Tools (1 A>1> £ z%
TH>HIETH) ) « AREYEE, 2 0 MPLAB XC8 1 MPLAB X IDE (Y.

6. Select Project Name and Folder GERIHZRASCHR) « N HMS.

wHEHEA C &1 (cCh

Bl H G, A85d Projects (IUH)D & L AIH L RRIHIEFE Properties (B . fEXUEHEF, Hi “XC8
Compiler” (XC8 4i%8%) 27, #%#% “Preprocessing and messages” (FilALBEAIE B $LIHE5], ks “Use
CCl syntax” (f#iff] CCliEi%) . i OK () #4l.

kv ]
HRAR 165 (R AT LA FERAEZ
1. XETRGI. 203, QU A SRR R

1.1. L Projects & O ) “Source Files”  (JRSCHF) SfEde., k4% New>main.c (i
>main.c) . ¥$TFF “New main.c” CH#E: main.c) SFiHHE.

1.2. 7E “File name” (X4) THIALFR (Ui examplen) , H n ARBIgwS .
1.3. Hiidi Finish (GER) o IGTEGHE RS & 1 4T H SCH
1.4. MHBRSCAE R BOREARARES . SR JE A 48 78 AR B DR B ARRD R I 3 2 A il a8 & L, JFiE$
File>Save (X ff> {Ri7) -
2. ST RH 4 A5, IR T B MCC A A, ARJE T B R AR 4 main. ¢ SCHF.

i), #EFF Debug Project (I H) . G T BACRSBIBAF A, IFPAT ARG . ISR - LED IR

SEFL. #d5 Finish Debug Session (45 iHR<1E) |:| SR PAT .
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SRERBEfF AT A

R

ST A SR A ) MPLAB XC8 i H, ATmega4809 Curiosity Nano JF & #Eid USB i%E#: 5 PC {5, | PC fitH. i
]l MPLAB X IDE #4774

3KEX MPLAB X IDE #1 MPLAB XC8 C 4#i%38

A B R R 3iEF #) MPLAB X IDE v5.45 & L FRRAs:
www.microchip.com/mplab/mplab-x-ide

A LA R EF ) MPLAB XC8 C 4 i 2% v2.31 J LA ERRA:
www.microchip.com/mplab/compilers

FKEL MPLAB RIZELE 2 (MCC)

7t MPLAB X IDE ¥, #£%I| Tools>Plugins>Available Plugins ( 1_A>#F{#> iffH#1E) , $R)5 %% “MPLAB Code
Configurator” (MPLAB {UIGECE 28) -

AAELF I HEHEIA % MCC MBEZ (55 :
www.microchip.com/mplab/mplab-code-configurator

FKEL AVR® MCU

AR W B4 B A SCRS 2% 75 i o A5 ) AVR MCU:
www.microchip.com/ATmega4809

3KHL ATmega4809 Curiosity Nano FF &%

AT M AR 33 2 ATmega4809 Curiosity Nano J & 1 :
www.microchip.com/DevelopmentTools/ProductDetails/DM320115
KT 5 4 P A

SparkFun Trimmer 10 kQ 0.5W PC Pin Top
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Hehfz B

HAhfE B

CURHLAIBE (I T A R /E MPLAB X IDE A {fi ] AVR asfHiHE 25 8 .
Import Studio 7 Project into MPLAB X IDE
Create a New Project/Project Dashboard

Context Datasheet Help & AVR® Interrupts
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