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while(1);
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6. Aid;Add Component(s) (Zsindlft) , ¥ prikad
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Start Project (XX > 5 X\ > Atmel StartliB) ,
S\ MAtmel Start S H [fatzip 31«

E16: ATMEL START—SAMH

Atmel Start Importer

Import Atmel Start Project
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Chatmel Studioy 7.0

Solution

Soluthon MName: SAMD2]1 START ADC Example

-4

View project import summany

W fE Config R (HT RFEW IR .
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HI 7 B FIADCIIAS HERE B

ASFV37EADCAE ML B 0 e 7, TIASFVALE 4 FE ]
R R T

H4h, ASFv4 ADCIRZIFE T A5 ANADCHIH | K HE %
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IS FHRE 3 3 5t
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JE R BRI T X . FEARWCER e, Rtk
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AP,

FrStartix Bt BCE SN, 6 ADCHE R IE 75 AF
AR E . ASFV35 ZARHARML, Heeft 7 —4
BOME, EFEIF RN REIEAIG R EOF H B
CENNIER

AR F i ade_read buffer jobLliE L4k
BRFEACRIEA G X . 12T REEASFVATTIR A B
VCRC T . ASFv4 i f2ifade read buffer job
)72 adc_async_start conversion. {HiE,
XA R H BRI SR AR AR . EASFV3H,
ADC adc_interrupt handler Wt N 56 i fE
Mk I PATE SR AR A SO SHE M BC I 22 01X . ASFv4
ADCAEBERE R it R — A @A s K, 28K
TERN G AE R b AR FE R RAE . 9 UL ECASFV3H)
Tife, ASFv4t [ ADC[Hi 2 4 ADC &5 3L E 5
HH I RB T —NADCH S

HREHGEENRT, ESIRFEA: “MNEARERF
RES=H” .

B E .

X F—M TR, FIEMF Hexample X5
AL B IARAD K 3 B I B R Ak . TEIXFl
UL, 7l SCHR et 2 08 5e B AR 7 R R BT 75 11
—PINE

TEASFV3FIASFv4, & EADCEIVEK) 77 AR
X BITEF & H H 115 5 T ADC H W7 A #EAR 37 2 A
7. #E adc inter- rupt handler &
F ASFV3FIASFv4 2 [A] ] 22 5l . ASFv4 1) 45 5
AN, TR N GAE RN A ERRR R T RE .

AREBABUENRY, HSURFA: “NMAEF
RERB”

HEY R

F2 LT 77 200 52 I 2 s A s i 2IASFV3 T B .

1. NAHREF .
B S ISR S48 F ADC Rl SR 58 5 5 LEDAH
ERIPWMIEIE K S, 528 kg MADC
BEEE BT, BbAh, ADCASE @ ARk
W £E— & ADCAH , T A2 3% 22115 24 J3 s ADC UL
4100 msHE Hr—IXPWMIBEIE 1 &5 =5t .

Sytem, ADC. TOC Int

E19: Y RIERER

v

Start ADC

Celay_ ms{100)

I* I" % | I
1

2. MHAEFALE.

JRBIE RETIRe, L AUNASF Wizard (ASF
5D HENINAE R Ak 95 A TCCOMK BN i e .

3. TITASFV3IH JFAINE I g 2 i B o

7t Atmel Studio i) Project (3 H) T, #E#ASF
Wizard. % H$TH)E, #RHH Fhsepd ciflz
TER N RBITE .

7EAvailable Modules (HJFAEEL) s, EFED
/7] 34 (8] R 5 IR 1) TC—— 5 I 28 i1 38 (IR Bh 2
) FNERS B S5, BT B R Apply (B
D BRI s s B E . TCIKSHEF
FIIE I IR 55 44 2 7~ 7E Select Modules  GE#E#HD)
P
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133 ASF Wizard 4 TCCH MM BT H /5, whnl B
FE T H v R 3 teo 3K 3 72 5 S0 A R Chn 1120 i
), MRS I Blas £ h MEE R TR T
g

E20: HIMKTCCORFERF

Solution Exploner
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B EASFV3E I A ic B

1.

BEEN A ACE .

i T3 5 & 7E Xplained Pro_ 4w P8, I E IR
FLED7y e — 485 S, f HHEPWMEIH . 1X 4%
E XA E LT H ) samd21 xplained pro.h
e (ILEI21)

ffiHsamd21 xplained pro.h. e SR B
configure tccEi#l, WE22fx. g —14
tccimodule%mlﬂ'ﬂifﬁﬂ, ¥ Ntcc instance.

E21: XPLAINED PROjE X

WiER, configure tccBREHMREIILATHHI—
T NREORA, AT 3RIEATCCR ) — AR B
. ASFV3ELERAIMEI—ABINKE . XEEIA
WER AL I E A, A AE R AT B
THIRTCCOTf7 23 & .

e B 5ETCCHEH 5, LRI /EAtmel Studio 4 i I
BT, SRR E N kS Z a0
& HVADCHIR BB M7 kMR . X EEEH TS
Sk EH Atmel Start {4 ti 247 ELEL

E22: XPLAINED PROZE X
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ATMEL START—— N8 i) 8

1. R Atmel Start =T, JRJEIEFH T InE s
A0 H kT S A Atmel StartfiH . SR)5, W5 H)
T #Hatzip 3 3 #.iOpen Selected File (4771
BT o

®E23: ATMEL START— &I E

Load existing project

| C:\fakepath\SAMD21_START_ADC ASYN ] {©  RESUMEAUTO SAVED PROJECT
@ OPEN SELECTED FILE Your latest project will always be stored in your web

browser. Uise this option to pick up where you left off
Use this ophion if YOU Wank 0o restore a locally saved
project. Browse and select either a project file (*.atzip) or
a configuration file (* atstart,* json)

2. it #dAdd Software Components, 4R )5 7E &
C IR FEPWMA A, K s B s in 3 1 B H .
WS, PWMALEAMTCCH M BARF A FI TCCHE
Y, HEHHAMHE.

E24: ATMEL START—— RN 4

ADD SOFTWARE COMPOMNENTS

Pulse-width modulation (PWM) to create an andagbf&aﬁur
digitally b'y'mr'ttmlhr? the amount of power trans to the
connected peripheral

Serial Peripheral Interface (SP1), synchronous sérial

SELECTED COMPOMENTS

£ P 1 =@ 1]

Add component(s)
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3. RPN PWM_ O B 348 B MASFV3 T
I o i £ 21 0 B A SR T B A e B, K250
K26 T o

&25: ATMEL START—PWMELE (1/2)

MY SOFTWARE COMPONENTS (]
(=]
g PWM_0 ®°
g Pl functionality wsing a TOC peripheral
B GEMERAL COMPONENT SETTINGS SIGNALS
- Dhrver: | AL D e PR | Loinlin: | PR3O I PRARA I
rilande 1 TCCH | W [ I |
e CLOCKS WOz [ [ |
B Remove component TCC [ Generic cock generator 0 (= Mbz | W03 I_ I = |
worr E = |
& 26: ATMEL START—PWMELE (2/2)
MY SOFTWARE COMPONENTS @
(=3l BASIC SETTINGS P WAVEFORM CUTPUT SETTINGS -
é TOC0 Prescaber [ onige oya | Tecowaetorm Perod value s [ 0wt |
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Fi% A: R A Bl

w~Fi1: ASFv3IiH3 & ——ADCHIPWM

#define ADC SAMPLES 1
uintl6é t adc result buffer[ADC SAMPLES];

struct adc module adc instance;
struct tcc module tcc instance;

volatile bool adc read done = false;

void adc complete callback(struct adc module *const module)

{
uint32 t duty;

duty = (adc result buffer[0] >> 4) & OxFFFF;

tcc set compare value(&tcc instance, (enum tcc match capture channel) (CONF PWM CHANNEL),
duty) ;

void configure adc(void)

{

struct adc config config adc;
adc get config defaults(&config adc);

config adc.clock prescaler = ADC CLOCK PRESCALER DIVS8;
config adc.reference ADC REFERENCE INTVCCI;
config adc.positive input = ADC POSITIVE INPUT PIN18;
config adc.resolution = ADC RESOLUTION 12BIT;

adc _init(&adc instance, ADC, &config adc);
adc enable (&adc instance);

}
static void configure tcc(void)
{
struct tcc config config tcc;

tcc get config defaults(&config tcc, LED 0 PWM4CTRL MODULE) ;

config tcc.counter.clock prescaler = TCC CLOCK PRESCALER DIVS8;

config tcc.counter.period = OxFE;

config tcc.compare.wave generation = TCC WAVE GENERATION SINGLE SLOPE PWM;
config tcc.compare.match[LED 0 PWMACTRL CHANNEL] = O0x7F; B B

config tcc.pins.enable wave out pin[LED 0 PWMACTRL OUTPUT] = true;

config tcc.pins.wave out pin[LED 0 PWMACTRL OUTPUT] = LED 0 PWMACTRL PIN;
config tcc.pins.wave out pin mux[LED 0 PWMACTRL OUTPUT] = LED 0 PWMACTRL MUX;

tcc init(&tcc instance, LED 0 PWM4ACTRL MODULE, &config tcc);

tcc enable(&tcc instance);

}

void configure adc callbacks (void)

{
adc register callback(&adc instance, adc complete callback, ADC CALLBACK READ BUFFER) ;

adc _enable callback(&adc instance, ADC CALLBACK READ BUFFER) ;

int main (void)

system init();
delay init();

configure adc();
configure adc callbacks();
configure tcc();

system interrupt enable global();
while (1) {

adc read buffer job(&adc instance, adc result buffer, ADC SAMPLES) ;
delay cycles ms (100);
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~2: ASFv3BE——XFRADC

void adc complete callback(const struct adc async descriptor *const descr, const uint8 t
channel)

{

static uint8 t i = 0;

if (i < ADC SAMPLES)
{

adc result buffer[i++] = ADC->RESULT.reg;
adc _async start conversion(&ADC 0);

}

else

{
adc read done = true;

}

int main (void)
system init();

adc _async register callback(&ADC 0, 0, ADC ASYNC CONVERT CB, adc complete callback);
adc_async enable channel (&ADC 0, 0);

adc _async start conversion(&ADC 0);

while (adc read done == false)

{
¥

/* Wait for asynchronous ADC reads to complete */

while (1)

asm("nop") ;

A h13: Ui H ¥ E——ADCHIPWM
#define PWM PERIOD 254

static uint32 t pwm duty;

static uintl6 t adc value;

static void adc cb(const struct adc async descriptor *const descr, const uint8 t channel)

{
adc value = ADC->RESULT.reg;

pwm duty = (adc value >> 4) & OxFF;

pwm_set parameters (&PWM O, PWM PERIOD, pwm duty);
}

int main (void)
{

atmel start init();
adc_async register callback(&ADC 0, 0, ADC ASYNC CONVERT CB, adc cb);

ADC->CALIB.reg = ADC CALIB BIAS CAL((*(uint32 t *)ADC FUSES BIASCAL ADDR >>
ADC_FUSES BIASCAL Pos)) | N N N N N N

ADC CALIB LINEARITY CAL((*(uint64 t *)ADC FUSES LINEARITY 0 ADDR >>
ADC_FUSES LINEARITY 0 Pos)); N N N o

adc _async enable channel (§ADC 0, 0);
pwm_enable (&PWM O0) ;

while (1)

{

adc _async start conversion(&ADC 0);
delay ms(100);
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