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ADC B N5 5B — R RFF %, ATHf{* ADC RU% N B A AR A R 7EE 2 /K. ADC &% H[EAE
VREF 4#MEH T & -

T4 H T ADC B AR

& 1-1. ADC FEE]

Internal Reference

Internal
Inputs

Y

Result Result ready
formatting (IRQ)

q > Window compare
Control Logic < [ T (RrQ

Eim e

A ZU P AH N PR R A A7 A AT IC B o Bl T 10 7 77 2 7R 7 7 o TP B B T BRI T A = A7 4% P
TR AR S N PR AL AL T BE -

FEAR FREF 7R B, ADC ¥RCE 2. 725> ADC H T MM N (B LR 22 o X 7ESELe ) F T fig 2
BRELER, F— L EMSHEAHMW MG S GIE—A) REAPTE MBI SEOLZX LS 14 &
TRIE W UIPME S Z A R AR 2R e, AN E MG S . HAMR SR T RES N 1 B IR (e o de it 22 23
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RSN NS R IEMA RS 85 SRR AR RGE T 22 E SHIMME, SIERMA KT SR, & CONIE;
HHFANRT IERAR, SO Fels R4 R
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Hp, Vane F1 Vann 722 ADC [IESHIN, T Vrer 23 EM ADC 2% L. Z0ERNEHERRET/F ST RN —

SN
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Bl 1-2. BFRE

Potentiometer /\/\/\/\/\/ .
Analog
@ input
AVR128DA48

- ) Curiosity Nano
Potentiometer \AM\/\ Analog
@ : ) input

ASBEIN B TR B AR PR SELCL R AR AR & . MRtk R G005, KR 3B BizTi) ADC . ZJa, KRR
PEINELE S ORI B, USART BEAT A%, S A BIE S AT o .

Y

B 1-3. HpEE
Initialize the system
Y
Start the ADC
conversion
Y
Is conversion Start new conversion
done?
A
Send the ADC result
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AR T T8 S P e R R R X, A R R

I:Z(:A%\:
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E_Af‘ bR TR A — U AL AUE R S5 C B AR B s Se I .

ZR:
Z B T AR LRSS R4 R

22 EHRE
FIT R TSR GO I AR 60, 76 1) T- AVR128DAA8 #£(1) Curiosity Nano FF&H T, fEl 2-1 i

& 2-1. Curiosity Nano %

Iicro USE FDWEFJI'SIEILIS Deby 32.768 kHz AVRI1ZEDA4E Usar LED User Switch
Connector LED Bger Crystal MCU {LEDO) {swo)

PRAGERIGHS

PO pAqPAZ pps PRY g PLSpéy = 2

N T R A R P R A 2t (i POT Click #R1 POT 2 Click #2) , ] LA Curiosity Nano i& it #$ 1)
nE 2-2 iR .
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[ 2-2. Curiosity Nano J&HI 284k

Battery mikroBUS mikroBUS Xplained Pro mikroBUS
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5
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SH:
=H°

Ve R JE RS R R AR EA B . N T R RX P EAL RS, BT LM MIKROE POT Click #f1 POT 2
Click #%, LAX Curiosity Nano &t 244K .

H {7 %% 5 Curiosity Nano i&EC AR 2 (Al K 2-3 Fis.
F 2-3. B as s R
2.048V 2.048V
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2.31 {¥F MPLAB® X IDE A& B

1.  Z{fif] MPLAB X IDE G&# Wi H, %% 3 File > New Project... (U — & H...) , MEH S~ New
Project (HIEEmE) 5. ZPSHWE 2-4 FiR.

& 2-4. QIEFHHE
3 MPLAB X IDE v5.30 - avr128da48-cnano-adc-example : pro

File Edit Wiew Mavigate Source Refactor Production Debug Tearn Tools Window Help

2]
]

Mew Project... Ctrl+Shift+ N | D . %ﬂ . Iﬁw . %ZEE . ﬁz:g =

Mew File... Ctrl+N

; - tP " MPLAB X Stoi
Open Project... Ctrl+Shift+ 0 2 xR e x

Open Recent Project

Import

Close Project (avr128dad2-cnano-board-example)
Close Other Projects

Close All Projects

Open File...

Open Recent File

Project Groups...
Project Properties (avr]28dad8-cnano-board-example)

Save Ctrl+5

Save As... Recent PrOjECtS
Sawve All Ctrl+Shift+5

Page Setup...

Print... Ctrl+Alt+Shift+P

Print to HTML...

Exit

© 2023 Microchip Technology Inc. FIFH 40002244A_CN-%5 8 T

Y& A



AVR® DA 35I| Fit
BB
2. ff Choose Project (i%£#JiH) 38, M Categories (35D $1i%3% Microchip Embedded (Microchip &

2T H) I M Projects (JiiH) m1ik$% Standalone Project Cfi I H) , #AjE5di Next (F—3) . BiE
FAIE—ASE LN R IUE o %P RE 2-5 FTR.

& 2-5. EFETH
B3 New Project X
Steps Choose Project
1. choose Project Q, Filter: ||
L W
Categories: Projects:
+~I3) Microchip Embedded (= Standalone Project
l:' Other Embedded =] Existing MPLAB IDE v8 Project

#-3 Samples (& Prebuilt (Hex, Loadable Image) Project
(& User Makefile Project

(& Library Project

g Import START MPLAB 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
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3. TS REFEMTRERZSE . ASCRFTIRRI N HREF 24 8 fif AVR MCU A %1H AVR128DA48 #3 45K
M. EFZBME, 5 Next,

& 2-6. Select Device

B3 New Project %

Steps Select Device

Choose Project

Select Device

Select Header Farmily: 2-bit AVR. MCUs (¥Mega/Mega,Tiny) o
Select Tool (Optional)
Select Plugin Board
Select Compiler

Select Project Mame and
Folder

Device: AVR12BDA4S R

N b

< Back Next = Finish Cancel
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4. ZJ5, f£ Select Tool GEZFTH) L, M Microchip Kits — AVR128DA48 Curiosity Nano (PKOB nano)
(Microchip T H.fJ — AVR128DA48 Curiosity Nano (PKOB nano)) Wik T E (SN:MCHP...) . X/
— AR, REZ T AR HE M AES, B\ Hardware Tools (fififf T E) #ik$ Simulator (%
RS TR, B3 7 L0 k.

B 2-7. B TH
4 New Project *
Steps Select Tool (Optional)
1. Choose Project
2. Select Device - PM3 ~
Fe — @ Real ICE
-2 Simulator
-0 Snap
=} | Alternate Tools

27 TTAGICE3

@ PICKit2

-2 Power Debugger

= . Microchip Kits
E|"Oj3 AVR 128DA48 Curiosity Mano (PKOB nano)
27 EDBG
- MEDBG | Double click to give this tool a friendly name (FN |
- @ Starter Kits (PKOE)
M PL AB’ -0 Curiosity/Starter Kits (PKOB4)
I =1 | enacy Starter Kits ~
< Back Finish Cancel Help
ﬂ S8 HEATDORTE TELFR, N ESICH4FR (Friendly Name, FND .
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5. EFEATH T F AR XC8 Zi¥ds, Wi 2-8 Pk,
Bl 2-8. PG IS

¥ New Project it

Steps Select Compiler

1. Choose Project

2. Select Device Compiler Toolchains

3. Select Header E1-AvR

4 5E|E¢T°°|_{Dpﬁ°”3[} L..AVR (v5.4.0) [C:\Program Files (x86)\Atmel\Studio'7. 0\toolchain\avrS\avr8-gnu-toolchainib

5. Select Plugin Et_:uard =h-avrasm2

6. Select Compiler ’ ) )

7. Select Project Name and i teavrasm2 (v2.2.7) [C:'Program Files (x86)\Atmel\Studio\7. 0\toolchain'avr8avrassembler]
Folder E}"}‘(::B

EECE (v2.10) [C:\Program Files (x88)WMicrochip'pc8iw 2. 10%hin]

< Back Finish Cancel Help
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6. /o5& Select Project Name and Folder GEFIH LA CHI o FEAGIH, TiH K Z
avr128da48-cnano-adc-diff. 7EiZFHF, PR AR ETH S . TH SOt .
& 2-9. %3 B 2RS4

B3 New Project *

Steps Select Project Name and Folder

Choose Project

Select Device Project Name: avrl28da48-cnano-adc-diff
Select Header

Select Tool (Optional)
Select Plugin Board
Select Compiler . ; ;
Select Proiect Name and Project Folder: MPLABXProjects\avrl28da48-cnano-adc-diff.x

Folder

Project Location: C:\Users\AVRist\MPLABXProjects Browse...

N b

Overwrite existing project.
Also delete sources

Set as main project

[ ]ise project location as the project foider

v! Encoding: 1S0-8859-1 ~

< Back Mext = Cancel Help

SEIITA LB BR)E, TUH & DR AN o BT e E SRR MCC i SINTTHE

MPLAB®ULECE 4% (MCC)

AT H ¥448 ] MCC #EA7FF R . MCC 2 — K BB bf b, AR 5 CES AR, 2 EmABHHHE .. &
KB G TRt E R L R R A BRI B A2 AME K ThE .

LBEATAER, AEAE 22 MPLAB®R LT B %8 (MCC) M1 3R ftis5 %,

FELE BT b B RIS RS e, T b N AR CASRAS T R I EhRE . SEBLRRS 5, A Z506h I FIRR PP A Zh g
BTN, HARKE ] MDV R e K

MPLAB®H B[4k 4% (MDV)
MDV 2 — 3k EIAL 2 AT R T, BERT LAYy MPLAB S, 57 DL Ay iy ik T A . 1% T 2 LA
TR N 3RS R P o 38 47 I A8 B B 2
T LU DL R R R R e DL R A

JRAEEHRI 8 i

K B R R 2 AN AR
?%Zﬁg%#ﬁﬂ%%ﬁMCC%ﬁ%i%,Z%ﬁgmg%%%ﬁ#%%%oﬁIE%?Ei%M%E?EE%
ADC 453,
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2.4

2.41

24141

AVR® DA i)l it
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H£55: Z% ADC

PIgE AR R

AN IRBEIT R — AR B SRR AT 40 3, b 5K ADC iR N4, 18l USART Kik4:H,
LA A5 PRI S i A 5080 o

MCC ¥ H T WAL T 75 M A . B IFHEE, & 2 Window — MPLAB Code Configurator — MPLAB Code
Configurator Open/Close (% 1 — MPLAB fUHLHL B 28 — MPLAB ARG B 83T 7/ , sl tds MCC s,
K| 2-10 Fi7R.

Kl 2-10. FTF /2% MCC

Team Tools Window Help

i D'%’ﬁ'@ ' fz? EIPC:DXD ez & 8 Howdor

|MPLAB® Code Configurator v3: Opem‘CIose|

Kit Window = | Start Page =

MPLAB
X IDE
-

il F MCC I A% 8 R 7 ) 35— 25 R SR AT AR A B B T4 i 7 O AN BEBEER SN B0 H b o WIAGA R GER, HLP 40N
P b ERSNRAIRT R IBCE . 25, T AU A AR RIS A Sk SO SR SRR B MCU AT I 587%
ESRGRA

T4 ADC M HIREFFIEE — DR BCE RGN B I 1R IRLEI Bk I, P 62508 B 251 icdis T P i) CLKCTRL
—— W A

Blhn, AR HRRFE R, Tk i AN 2 MHzZ.

f145: 3 MCC ¥ P 58 mATR 1 ae A BN R . IR 88 AR M UN 4 MHz, ERSPTR L0, 2
MHz.
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g8 FTHF MCC, #R)5%#:%| Resource Management [MCC] — Project Resources — System — System
Module (VR [MCC] — W H #IR — R4 —~ RAMEH) . 7F Easy Setup (FHRZE) HEIHRHP, &
56 L BE B -
LN E
- Clock Source (HJ#PJE) : PIERHRZ#%
- Internal Oscillator Frequency (P#HRZ 443D : 1-32 MHz P EBHRE Y %
- Oscillator Frequency Options (#R3Z#MIFHIETD : 4 MHz REGH 81 (BRARED
- Prescaler Enable (T #igsffggs) . Cig
ispAitt: 2X

AR E WA 2-11 fios.
Bl 2-11. MCC g3l B

¥ Clock Control

Main Clock({Hz):

@ Clock Source :

@ PLL Enable:

External Clock(Hz):
§ Prescaler Enable:
§ Prescaler:

@ Clock QOut Enable:

@ Internal Oscillator Frequency:

@ Oscillator Frequency Options:

2000000

L]

‘ Internal Oscillator

L]

‘ 1-32MHz internal oscillator

‘ 4 MHz system dock (default) | -
L]

= = 20000000
‘ 2X | -
L]

2412 W E ADC
TEASCRIFTIR R AR T, ADC BICE N EA 1. BEMH MCC LB SR IVIaEE, F DO Z s
1n#| Project Resources (Il H#& ) .

L.j" {£55: 7E MCC ¥4 ADC #M A HZR I F Project Resources.
A

8. 3| Resource Management [MCC] — Device Resources — Peripherals — ADC (%5 [MCC]
— SFEHE — bk — ADC) , SRRSO+ SR ADC Ah it 2B 5 4 L IAE Project
Resources & A,

TR E ADC ¥, ADC K ULLZEMERIEIT, ESEHFIERRE (AlhEBaH)  2%RE= 12 46, #i9
SUESE 4, ZEHMIAKE PD3 CGESIN) Fl PD4 (FFN) .
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FHQ %
L;,’ - f#Fhe ADC Ktk

fEpeZ= A, B lefr
o BEERDHRREN 1241
* KE ADC Fis#ids LL3i15 500 kHz 7 ADC #ii
© BCE ADC RIS ADC A5 3 v fidA; ADC A5 4 FE v IERA

2R 3| Resource Management [MCC] — Project Resources — Peripherals (%R [MCC] — Wi H
B — 4M%D . JRJEEFE ADCO. 1t Easy Setup Wi, WML FEE:
+ Software Settings (¥ E) -
- Result Selection (£5RiE#E) : 12 fiiz
- Differential Mode Conversion (% #:0##) : enabled (2Lff#E
- Left Adjust Result (/X555 %) « Ak
Hardware Settings (R &) -
- Enable ADC (fiigk ADC) : Bk

EAREE K 2-12 F1E 2-13 fis.
& 2-12. ADCO %1% B

¥ Software Settings

API Prefix: ADCD
@ Result Selection : ‘ 12-bit mode | -
§ Differential Mode Conversion : ‘ enabled | -
@ Left Adjust Result - L]

& 2-13. ADCO T/ B

¥ Hardware Setfings

@ Enable ADC:

@ Sampling Frequency(Hz): 11363 = 38461 = 33461
ADC Clock{Hz): 500000

§ Sample Accumulation Number: ‘ No accumulation | r

§ Sample Length (# of ADC Clock) 0=0 =3

BeAh, M LI E ADC ZiA7 a8 . MRS 1 ARIRAS 3 A7 8 A IR LS 1 B DL A5 A7 s L AN A3 T T B, P A 2 )
ST

H HIZ AT EGUE TN T ADC Bzl A (CTRLA) #ifrad. iS5 A\ CTRLA 91238, FH A W LU Re/ 2R IEZEArHL
B TFIEAT. PR, WES R, B8P, DURMERAR LM . i AMBEIRII b A% 00 25 A FH P25 ) C
(CTRLC) #FF#H s Alids (PRESC) (it iTRlE .

ZE ADC IZEN B, FREPAEIEA . R ALIUE ] ADC IEFIA 2 BT GIEFE (MUXPOS) A7 st AT
BCE, i fuf N6 2 ADC Ui N1 2 BT OGIERE (MUXNEG) #F A8 IEATIC B o AH LI 51 I 00 2500 8 A4l
N, JFEEIEECT R

© 2023 Microchip Technology Inc. FIFH 40002244A_CN-%5 16 7
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A[LAYE MCC [f] Registers (Z{78%) LI+ AL E F 748
o 7% CTRLA
- FREERUN (HHI&4T) : enabled
& 2-14. ADCO CTRLA &7Ea

w Register. CTRLA ' (3,53
CONVMODE | enabled -
EMNABLE enabled h
FREERUN enabled v
LEFTADJ disabled >
RESSEL 12-bit mode | =
RUNSTBY disabled >

« 27 CTRLC
- PRESC: CLK_PER divided by 4 (CLK_PER 4 434>
& 2-15. ADCO CTRLC 275

v Register. CTRLC | (1

PRESC | CLK_PER divided by 4 -

« A% MUXNEG
- MUXNEG: ADC #i A3 4
. FAFEE: MUXPOS
- MUXPOS: ADC #iA\5| i 3
&l 2-16. ADCO MUXNEG #l MUXPOS #/75%

w Register MUXNEG | 4

MUXMNEG | ADCinputpind | -

w Register MUXPOS |

MUXPOS | ADC input pin 3 hd

2.4.1.3 {8 VREF
ADC % i £ BE ] LB 5 A\ ADCO % HJE (ADCOREF) ZifiesitfT &, Wr]LU#iH MCC #H1Ti&E .

© 2023 Microchip Technology Inc. FIFH 40002244A_CN-%5 17 7
KFHAF N



AVR® DA i)l it
Bk B

f£%: i MCC ¥ VREF iR F| Project Resources, ¥ ADC % B ERL B 4 2.048V.

g5 58 3| Resource Management [MCC] — Device Resources — Peripherals — VREF (¥TiRE
[MCC] — ##F55R — 4 — VREF) , NGRS EN+F SN VREF SR, B f5 44 HILTE
Project Resources & 11,
# 7| Resource Management [MCC] — Project Resources — Peripherals, #XJ5i%# VREF. ff Easy
Setup (FHELRKE) EHIRH, BAGERHREL TACE:
Hardware Settings
- ADC Voltage Reference (ADC Z# HiJ%) : Internal 2.048V reference (P 2.048V &% 1
£
& 2-17. VREF ADC 2% # &

ADC Voltage Reference: Internal 2.048V reference ‘ g

2414 PFE USART
18 H ADC STUR B MBS BT 4 R, F P mldE— 20 RO AR DL T 0T . R0 RIESIF RN ENL, K
F USART #h A, £ AVR128DA48 Curiosity Nano # I, USART1 # RX (#:0) 1 TX (&%) 5| WEBEREF
TARRAR S, BT e T A B R R BT [ SRS B . Rk, AN R A A USART AR scfibiofs &
USART1.

£ f#H] MCC # USARTA LB IN 2155 H

g8, #:3| Resource Management [MCC] — Device Resources — Peripherals =~ USART CRIF&EH
[MCC] — #3%E — 4% — USART) , AR5 A+ 50 USART 1 ZhAkde . 1Z A5 E il 5ok
IIL7E Project Resources & 1.

BB GIATUE 5, AT — IR R E

fE55: X USART1 #EATLLFIECE: 7EF PR NIZAT, Pokedy 9600, La ek, 1-/MFibfi. 45K
INIAZTN 8 A

ﬂ BB LFHEMAE USART RX: #4EAFENTEH WSS . R FEMAE USART TX.
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ZEH. %) Resource Management [MCC] — Project Resources — Peripherals, #XJ5i%# USART1. 7
Easy Setup &Ik, WZi5ER L I E :
* Hardware Settings
- K. Async Mode (Rit)
- Baud Rate (J¢%§%) : 9600
Enable USART Transmitter: ik
- Parity Mode (FEEHEID « TLAEHKRE
- Stop Bit Mode (fF L7z : 1 AMF LA
- Character Size CFfFR/N) : 8141
BEARE B 2-18 fiom.

& 2-18. USART1 B4 E

¥ Hardware Setfings
Mode: ‘ Async Mode | -
Baud Rate: 1 =/9600 = 1000000
Error Percent: -0.032%

@ Enable USART Receiver: L]

§ Enable USART Transmitter:

@ Parity Mode: ‘ No Parity | -

@ Stop Bit Mode: | 1 st0p bi E

@ Character Size: ‘ Character size: 8 bit | r

2415 B RS
1E Pin Manager: Grid View (5 #%s. MEAED & Hod, B4k ADC HM G, %5 PD3 fil PD4, WA

2-19 fiR. AT Fsie B USART RIFZIC S A A% 5] 4.
& 2-19. Pin Manager: Grid View (3|3 MELED

Package: | QFN48 | v H Pin No: 44'45‘46'47’48‘ 1 ’ 2 ‘ 3 4 ‘ 5 \ 6 ‘ 7 } 8 ‘ 9 10’11‘12’13‘16’17‘18’19 20‘21‘22|23‘Z4|25’26{27 30‘31’32‘33 34‘35}36‘37'38’39'40
PortAY PortBY PortCV PortD V¥ PortEY PortF VY
Modul Function | Direction |0 (1|2 |3|4|5|/6|(7|0|(1|2|3|4|5|0|1|2|3|4/5|6/7|0 1|2/ 3|4/ 5/6/7|0/1/2/3/0/1/2/3 456
ADCO  |AINx input R R R A I T I B A A I G B
PinModuleVGPIO input I R T N O T T I O O O O T T N O O T T I A A A T T I B B A B G B
GPIO output I R I N O T T I O O O T T A O O O T I A A A T T I B B B B G B
RSTCTRL  |RESET input B
RXD infout ] (]
L= TXD output |ﬁ B |
HEHIE ADC SN, WA ZURHEI N S BB (ZRIES b ) o AR R8s BRI AT T
R % flif] MCC JEATLA PR
L;, o AR L e\
31 ;DAY I e S k74
o ZEikrhi
FIFM 40002244A_CN- 19 7
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B S|

58, 3| Resource Management [MCC] — Project Resources — Pin Module (%4 [MCC] — HiH

B — SIS, RJEIEE 2-20 Prosit T icE

A 2-20. 5] HIEiR
Pin Name | Module | Function  Custom Name| OUTPUT | STARTHIGH| INVEN | PULLUPEN ISC
PCO USARTT  |TXD ] ] ] | Interrupt disabled but input buffer enabled | - ‘
PC1 USART1  |RXD ] ] ] ] | Interrupt disabled but input buffer enabled | v ‘
PD4 ADCO AlNx ] ] ] ] | Digital Input Buffer disabled | - |
PD3 ADCO AlNx ] ] ] [] | Digital Input Buffer disabled | - |
A BRARRG IR

FAE MCC A=l it AAY, 5 5.5 Generate (ZER 15l ZJa, F5 EARSEIAT MR P IT R, NM2KH MCC.
MCC 4 B A 7] LAE Projects iLTH - i BT H I F T & & .

& 2-21. MCC A0

RSO R SR RS, BER R, TG TR main. ¢ AR,

[=-[F Header Files

=+E avr128da48-cnano-adc-diff

[=HlgF] MCC Generated Files
ﬁ config
[+-EE include

EI mcc.h

[+ (5] utils

[=-lggr Important Files

] Makefile
ico) mecc_adc_diff.mc3
-G Linker Files
=@ Source Files

e EI main.c

=g MCC Generated Files
) device_config.c

: ] mec.c

- src

Libraries

--[ek Loadables

Bl 2-1. ARESE R A —A BRI

#include "mcc generated files/mcc.h"

/*

Main application

74
int main(void)

{

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

/* Replace with your application code */

while (1)

{

}
}
/**

End of File
*/

© 2023 Microchip Technology Inc.
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SYSTEM Initialize B¥UH TR RGN TAE SMEME (52aifEH MCC BN —F) « RGN, ADC.
USART #i VREF.

ﬂ 58 fiiH ADCO. USARTO A1 VREF SzHL 82 il 75 (1 4 3 56 5 2 th MCC 2B i se Be.

AR SRRt ADC M USART e %L, LA BRI SEELSEE . AR FIRE 7 P RUE I B BN
ADCO_GetDiffConversion #l USART1 Write. EAI#E MCC AR SCAF A 1 SEBL AN LA AREIE B BT R o

Bl 2-2. RESFEH 22— TRMED H#L R ADC RH

diff adc_result t ADCO_GetDiffConversion (adc_0_ channel t channel,
adc_0 muxneg channel t channell)
{

diff adc result t res;

ADCO_StartDiffConversion (channel, channell);
while (!ADCO IsConversionDone());

res = ADCO_GetConversionResult();
ADCO.INTFLAGS |= ADC_RESRDY_bm;

return res;

] 2-3. fRILER 3—HR T &% ADC 453/ USART %

void USART1 Write (const uint8 t data)

{
while (! (USART1.STATUS & USARTiDREIFibm)) 2
USART1.TXDATAL = data;

SEHLAT R B

AR GUNAATAE 32 SR A A8 A ORI SOAF SEBLEE D BeAh, IR 3 A P 5t vy A8 DU R A 7 T s T R
MPLAB %4 i M4k & 75 9 R2 (R 1N A8 5 TH S T B 04 ) 2 00 B DA o 1 N O PR P 0 20 ) T I R 200
PR A pe ik Bt . AEASBI R, MR 218 2-22 PR 3Tt

E 2-22. K TTALIGESE ADC $iE T

1 Bvte ADC 12-bit Result - Least| ADC 12-bit Result - 1 Bvte
y Significant Byte Most Significant Byte Y
Frame Start Token Frame End Token

HIE B b ZFE L TR 4 WA 25 TR FRT B X > RN b 2 18] T bl i o et ml ML 4% 97 52 R 20 A
WIS RRA BN B2 FHARRS, LAERIER T .

% AT ADC Z 53 25 RO HORGR T L, A ZIE 32 S0 rh S LA AR
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i 2-4. ARSI 4—EH ADC Z5RIFRiE

int main(void)
{
diff adc result t adcVal 12b;

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

while (1)
{
adcVal 12b = ADCO GetDiffConversion (ADC MUXPOS AIN3 gc,
ADC_MUXNEG_ATN4 gc) ;

USARTliT/\hCite (START TOKEN) ;

USART1 Write(adcVal 12b & Ox00FF);
USART1 Write(adcVal 12b >> 8);
USARTliT/\hCite (END_TOKEN) ;

f£45: START TOKEN Fll END TOKEN &H /& X%, HEEERECMEN, YUAWIE main. c XHHE
Mk, BARQUR R

#define START TOKEN 0x03 /* THGWESNE */
#define END TOKEN OxFC VA7 1/

View Code Example on GitHub

Click to browse repositories

244  NABEFUR: R
DKL A RE P P BERI TR 2 — R P HATE, e B A KB HE &= B30t T IO 4s R

£%: FEERHHH SYSTEM Tnitialize () ; BRFCHH LARERT S, #EATEREE .

© 2023 Microchip Technology Inc. FIFH 40002244A_CN-%5 22 T
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ZEHL, I A ST S5 I AR A B T T B BT AT T . MRLIAT T TR
B 2-23. fHfEHT R

32
33
34

int main(wvoid)
[

Aiff adc result_t adcVal 12b:

SYSTEM Initialize(}:

while (1)
{
adcVal 12b = ADCO GerDiffConversion (ADC MUXPOS AIN3 gc, ADC MUXNEG ATN4 go):

USART1 Write (START_TOXEN);
USART1 Write (adcWVal 12b & Ox00FF);
USRRT1 Write(adcVal 12k >> 8):
USART1 Write (END_TOFEN) ;

TAE A7 A N2, 155 5] Window — Debugging (%11 — i) , ZRJ5i%EFF 10 View (10 KD . BfiE KT
10 View & . EFFEIFIA, 553 Debug (L) , #A)51%+# Debug Main Project GRXFWIH) . FFHIATE

W R Ak A5 I

#i; Step Over (Bt 45, M/ LB ES 10 View & i 25 1E 28 KA 2 ADC AN BB R T T
WItEth 2. 10 View & R & /728 10 B 2-24 Fiis.

S5 AR T ITC B AR R 58 B
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& 2-24. ADC 10 View

Icon

Peripheral
(ADCO)

; Resolution selection (CTRLA)
Accumulation Samples (CTRLB)
~@ Clock Pre-scaler (CTRLC)

Initial Delay Selection (CTRLD)
Window Comparator Mode (CTRLE)
~me Analog Channel Selection Bits (MUXNEG)
e Analog Channel Selection Bits (MUXPOS)

Option

0x0 - 12-bit mode

0x0 - No accumulation

0x1 - CLK_PER divided by 4
0x0 - Delay 0 CLK_ADC cycles
0x0 - No Window Comparison
0x4 - ADC input pin 4

0x3 - ADC input pin 3

RDD DD m

JE BB AT N AR, A LUE B
ADC %45 (RES) #{i#s
WEET USART Kk MEdE——7F TXDATAL 7 745+

adcVal &M, {#H Variables (ZF&) &

Name Address
(ADCO)
COMMAND 0x060A
CTRLA 0x0600
RUNSTBY
CONVMODE
LEFTAD]
RESSEL
FREERUN
ENABLE
CTRLB 0x0601
CTRLC 0x0602
PRESC
CTRLD 0x0603
CTRLE 0x0604
DBGCTRL 0Ox060E
EVCTRL 0x060B
INTCTRL  0x060C
INTFLAGS 0x080D
MUXNEG 0x0609
MUXNEG
MUXPOS  0Ox0608

ae MUXPOS

Fri i g R

BRI RIS
fitF MPLAB Hudfs rT AL AL A5 T LU R TS FRE 7

1.

2.

Value

0x00
0x21
0

1
0
0
0
1
0x00
Ox01
1
0x00
0x00
0x00
0x00
0x00
0x00
0x04
4

0x03
3

Decimal Bits

0 (J[e]
33 s [Bleamn] - |
0

1 5 ]

0

0

0

1 0]
0 (0)
1 0
1 0]
0 (FEE) ()
0 B[00
0 ()
0 ()
0 ()
0 ()
4 HEEEB00
4 HEEEBMEE
3 aaeaB]:]-)
3 Banen: |-

B EARAF BT T PR as A F, fnlsl 2-25 P
Bl 2-25. {7 SR AT AL LR

SRR R

| main.c = | & mec.c = | &) adel.c x
source History ‘B | v

{

17 FF ade
adc

SYSTEM Tnitializel();

HEoatE T USART KM ADC 455, A0S E DL 1.
o B - "?3 @ pc:oxarg fithsvnze o
AL Td _: @

result t adcVal 12Zb;

M Connections (i##%) %1 9i%3% Curiosity Nano communication port (COMn) drop-down list
F (COMn) FHiIZR) , il 2-26 Fis.

(Curiosity Nano i

oy
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& 2-26. COMn 3 0—— &7 FhiFlF

KitWindow x| StartPage x| T MPLAB Data Visuglizer x

D Clear Workspace a Load Workspace

E AVR128DA48 Curiosity Nano

[ 0GI @)
4 COMB6 & |Z| >
M Debug GPIO v »

E Serial Ports >

. Variable Streamers | Connections |

3. M TFHr5)F ik New variable streamer... G E%...) , WE 2-27 Fis.
& 2-27. COMn ¥ O—— M\ T B FR ik

';‘ Mew variable streamer...

& Plot raw (UInt8)

@ Send to termina

4. %% Variable Streamer Name (ZERAFR) , BINKEEEIIAZE, R)5 54 Next.
& 2-28. Configure Variable Streamer (FLEARE)

Plot Streaming Data from COM6 X

Configure Variable Streamer

Variable Streamer Name: ADC_Differential_results
Framing Mode: Auto ¥
Frame 5ize:
(Including framing) 4 bytes
. Byte Position
T RiES (Frame header is at position 0) @
ADC Result Int16 ¥ i i}

s =

© 2023 Microchip Technology Inc. FIFH 40002244A_CN-%5 25 7
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5. REFEREEAHIKAE, )543 New axis per data type (1) CEBEHREA M (1) ) 1ER%HI%

W7 &JG, Hidi Finish GERD
& 2-29. Choose Variables to Plot GERELH|HTE)

Plot Streaming Data from COM®6 X
Choose Variables to Plot
Variable Streamer:  ADC_Differential_results
WVariables to Plot:
All Variables
ADC Result: Int16
How to Plot: o New axis per data type (1)
New axis per varable (1)
Add 1 plots to selected axis
Add plots manually
Previous Fimish
BEALEL 2P AN LA 2t 3015 T 40 &l ADC 45 R an &l 2-30 fiow .
2-30. BT ALALES ADC 4 R E
[ Clear Workspace 27 Load Workspace  [=) Save Workspace B Show Graph o Show Terminal @ Documentation Use Dark Theme
@ lew Variable mport Variable [ Graph X
ADC _Differential_results «* @ 25k I[)Sftjzlues s86 [ 115 W
fx m | COMS6 on AVR128DA48 Curiosity |-1.22¢
: Nano M % ~ — | DataAxis
£ |
g . . 24 || sx ¢
g ) ADC Result pt v | 15k P
: o acis (2 @ T
@ Add Plot

] »
[No Item Selected

@ Add Data Axis

A5k | ‘\

2k~ U

[y T T T T T
5861s 5862s 5863s 5864s 5865s 58665

T T T T T T
5867s 5868s 5869s 5870s 5871s 5872s
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&5t

SEMA SRR NS, FIP AT EL T f# ADC RIBEARE, 1 a4 FR O A i N SXONE T P 7 RO BR A R, BB A
ADC BEPISLIF R — N AR HREF . Sehh, H ks 7 fTic & ADC LLEHoR B 227 N OB, sk
Pttt , VALt 45 R . ARRINESR At 7 IR AN I RE P A 25 R % 10 3R
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4. ZHRk
Kl T AL S S P Fe
MPLAB®RILELE 2% (MCC)
Wi 7E MPLAB ARIEICE 2R (MCC) R b
T % MCC 81 /% 1) Microchip 7T
181 MPLAB £ o] 904k 35 33047 v 446 T3
ZE5r FIEs ADC 15
AVR128DA48 Curiosity Nano ¥t T. 2 £
i&HI T Click Boards " ] Curiosity Nano £#7

©No ok Nr*@ﬁ
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https://onlinedocs.microchip.com/pr/GUID-F897CF19-8EAC-457A-BE11-86BDAC9B59CF-en-US-10/index.html
https://microchipdeveloper.com/mplabx:mcc
https://microchipsupport.force.com/s/article/How-to-add-a-library-in-MCC
https://www.microchip.com/mplab/mplab-code-configurator
https://www.youtube.com/watch?v=psiyGkrW54A
http://ww1.microchip.com/downloads/en/DeviceDoc/Differential-and-Single-Ended-ADC-WhitePaper-DS00003197A.pdf
https://www.microchip.com/DevelopmentTools/ProductDetails/PartNO/DM164151
https://www.microchip.com/Developmenttools/ProductDetails/AC164162
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FRA G 5
5.  RAERE
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A 2020 4£ 8 H BEELINEITEN
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