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ADC Noise Comparison
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int potValue = 0;

void setup()
{

Serial.begin(115200); // mweavan on Qv nPMMLT NMWRNT IR
delay(1000);

}

void loop()
{
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/] WRPRIIDT TV NROP

potValue = analogRead(potPin); // potPin = 34
Serial.print("Analog value: "); // ": >3%RIR 7Wwa " qon? 70970
Serial.printin(potValue); // :axapw 77vn nooTa

delay(500);
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analogSetAttenuation(adc_attenuation_t attenuation) ; - NI NYSAR e

NPWeR 4w AADC -9 170°1577 °197 13010 SNk DR NPRIAY 0% .0°X1 9D AV SN0 NYTAT Dwnwn 7 R0
95 712V 7INWR 777 70°197 NN LAY M2 N2 9197 77237 1707197 ANk T ,0N1 323 AR 933 . annan

D MINWT DIIWORT DX AR AR 2200 . ESP32 1 nnowna 2007/

ESP32 ESP32-52 ESP32-C3 ESP32-53 ESP32 ESP32-52 ESP32-C3 ESP32-53
Attenuation Measurable input voltage range Attenuation Measurable input voltage range
ADC_ATTEN_DE_@ 100 mV ~ 950 mV ADC_ATTEN_DBE_@ OmV~750mV
ADC_ATTEN_DE_2_5 100 mV ~ 1250 mV FOC_ATTEN DB_2 5 0 mV -~ 1050 mV
ADC_ATTEN_DB_6 150 mV ~ 1750 mV ADC_ATTEN_PE_5 0 mV~1300 mv
ADC_ATTEN_DB_11 150 mV ~ 3100 mV ADC_ATTEN_DB_11 0mV~ 2500 mV
ESP32 ESP32-52 ESP32-C3 ESP32-53

ESP32 ESP32-52 ESP32-C3 ESP32-53

Attenuation Measurable input voltage range
\oe ATTEL DB 6 0 mV ~ 750 mV Attenuation Measurable input voltage range
\DC ETTEN DB 2 5 0mV - 1050 mV ADC_ATTEN_DB_8 0OmV~950 mV
ADC_ATTEN DB 6 0 mV ~ 1300 mv ADC_ATTEN DB 2 5 0OmV~1250 mv
ADC_ATTEN_DE_11 0 mV ~ 2500 mV ADC_ATTEN D8 6 OmV-~1750 mv

ADC_ATTEN_DB_11 0OmV~ 3100 mv

. ESP32 2°37 %3 72y mnwi annans nweR 1 ahaw

— P77 YD PXANNW INRITTY ONST PT NYER e

analogSetPinAttenuation(uint8_t pin, adc_attenuation_t attenuation);
JINAITT YXANN 1OV P70 DR oxn uint8_t pin ooxoo PIN/ADC 10y 712v anman N7 nwnwn 1 vXpnD

.(analogSetAttenuation nn7pn AP MYOL 1P ) NN DTN DR PU¥n — adc_attenuation_t attenuation
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ANALOGSETWIDTH(BITS) - anwuaTa niraro am9 nysap e

9 ;B .N12°0 12 HWw 3°XYP7 KO 270 N2 AP DX DRI 720 NR%T NP0 DR DTN
.0-4095 : n2°0 12 -1 0-2047 : 220 11 , 0-1023 : n12°0 10 , 0-511 : n2°0 9 .20 12 v

. ESP32 »1'3/22w 72y pa a3nt 1 epnn

: ADC2 2 xymw 2 p772 2vb) 992 as a2 as OneShot 12982 ADC nxo»ph annT 2.

ADC — Arduino-ESP32 2.0.14 documentation (readthedocs-hosted.com) ¢ 912922 DRI T2NTT

void setup() {

[l initialize serial communication at 115200 bits per second:

Serial.begin(115200);

/[set the resolution to 12 bits (0-4096)

analogReadResolution(12);
ks

void loop() {
// read the analog / millivolts value for pin 2:
int analogValue = analogRead(2);

int analogVolts = analogReadMilliVolts(2);
/[ print out the values you read:
Serial.printf("ADC analog value = %d\n",analogValue);

Serial.printf("ADC millivolts value = %d\n",analogVolts);

delay(100); // delay in between reads for clear read from serial

¥
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Continuous mode - 79939 RYP 1PN 3.9

nALW Qv NN MAWRNT NPap SW 31907 OV YPI2 0°1°0 7901 DY N1ARIR NN $IXNY TY1N 799X AR 19N
J¥P QY 77, IR MR N2 PTT 292 IR MNATT 190 DR 1UX7 17 WORA 7T 1PIR MIRXING DWAY 272 79K Man
.adc_continuous_data_t *1an 5w 77vn &°1 analogContinuousRead( ) m°Xp119:1 YW aARXING 9w DORNAT AR%AT0

277790 MY 209N S92 YRXYANT T DR T VRWANT TV DR 37 20PN 9K 00120

analogContinuous() mspipn e
D RO PRPIODT MW O°1°92 DR T TIX DW 79X AT DW 7NN NYARH Nwnwn T XpD

bool analogContinuous(uint8_t pins[], size_t pins_count, uint32_t conversions_per_pin,

uint32_t sampling_freq_hz, void (*userFunc)(void));
727 R 2% ADC -1 nxxw nwnnnn false ammin oX 0580 7¥na na7an ok True  390mn 3oXpn
: Napn 7PXPIDn
,NINPAT DOYXaN OORYW 0°1°5/0%R 70 190n B Twn - uint8_t pins[]
. Jvma o919 DD - Size_t pins_count
. P77 93% M oon - uint32_t conversions_per_pin
.02 ADC 73 5w anvatn ma»n - sampling_freq_hz

(NULL -5 2°727% 1n°1) adc nvan 1%°2 90X aR°P% nnn Mawpna nvxpns s - void (*FuserFunc)(void))

ANALOGCONTINUOUSREAD  7N8%927 n*3p210 o

.adc_continuos_data_t 5w 77wn X7 MIRXINT 3R .MIRXINT 2Rn? ADC %2 0°9°%7 00101 DRPY Nwnwn 1 R0

: 70 nR71 adc_continuos_data_t ©19°0n m12n0

typedef struct {
uint8_t pin; [*1<ADC pin */
uint8_t channel, [*1<ADC channel */

intavg_read_raw; /*!<ADC average raw data */

int avg_read_mvolts; /*!<ADC average voltage in mV */
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} adc_continuos_data_t;

: 79 PRI ARPR RPN

bool analogContinuousRead(adc_continuos_data_t ** buffer, uint32_t timeout_ms);
.adc_continuos_data_t wvnm92 ADC - aRp% 7nn MIRYIN Rn/ren & buffer o
171w NOYRA 22017 Fannna T R timeout._ms

NULL -3 97397 381m 79w21 ax0pi - false 2rmn ox 021012 K9n uRam navem axpn oxk True a7 mogpns

ANALOGCONTINUOQUSSTART () mosp107 o

ox True ~mnn 1 ¥p1o ;()bool analogContinuousStart . ADC @ nio°%7 mai Ny nwawn 11 7¥pns

1owa1 79 ADC nbyan - false 21min ax .anoena Yyom a°x7 ADC

analogContinuousStop mxpapn e

ADC 715w miooxan M NRYY Dwnwn T PRpns
bool analogContinuousStop();

w1 9°¥1 ADC ney - false ammn oX .anxna poom opx1 ADC ar True a7t 1 17Epns

analogContinuousDeinit() m3paem o
%% °9p°17 7% ADC 2100 210037 nwnwn 1 R

279 NN PP
bool analogContinuousDeinit();

Hwo1 %71 ADC 5w Sinnra 02 - false ammin ax .anhyna Yuian 7y ADC ax True 2°mmn i oxpno

analogContinuousSetAtten mxpeT o
analogSetAttenuation -2 7% 1n°1 101 Y7 n22pY 90 ¥ ADC M2y 3nnam N2 DwHawn T YR

Rapay[rNakhata)iml
void analogContinuousSetAtten(adc_attenuation_t attenuation); : 72 DTN RPN

TT2YA 19IR MAY 2P DOTYa W Ao 1200 . (11db R0 It nna) annann nyvap — attenuation
. OneShot

analogContinuousSetWidth() mxpipn e

(4095 - 0) 1270 12 X377 @222W 2 M2V 270 NP2 T LTMIAT NP NP0 NVTATY DWHwn 1T TERND
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void analogContinuousSetWidth(uint8_t bits); : T2 DT RPN

SR W 0002 Mnd nyeap — bits

. 120 9-12 ANWA XM INT? NWORA K7 12w ,ESP32 22w May p1 ApInG 01°0 1 XpND: A

continuous 32I8% M7 4.9

/I Define how many conversion per pin will happen and reading the data will be and average
of all conversions
#define CONVERSIONS_PER_PIN 5

/I Declare array of ADC pins that will be used for ADC Continuous mode - ONLY ADC1
pins are supported

/I Number of selected pins can be from 1 to ALL ADC1 pins.

#ifdef CONFIG_IDF_TARGET_ESP32

uint8_t adc_pins[] = {36, 39, 34, 35}; //some of ADC1 pins for ESP32

#else

uint8_tadc_pins[] ={1, 2, 3, 4}; //ADC1 common pins for ESP32S52/S3 + ESP32C3/C6 +
ESP32H2

#endif

/I Calculate how many pins are declared in the array - needed as input for the setup function
of ADC Continuous

uint8 t adc_pins_count = sizeof(adc_pins) / sizeof(uint8_t);

/I Flag which will be set in ISR when conversion is done

volatile bool adc_coversion_done = false;

/I Result structure for ADC Continuous reading

adc_continuos_data_t * result = NULL;
/I 1SR Function that will be triggered when ADC conversion is done

void ARDUINO_ISR_ATTR adcComplete() {

adc_coversion_done = true;
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void setup() {
/I Initialize serial communication at 115200 bits per second:
Serial.begin(115200);

// Optional for ESP32: Set the resolution to 9-12 bits (default is 12 bits)
analogContinuousSetWidth(12);

// Optional: Set different attenaution (default is ADC_11db)
analogContinuousSetAtten(ADC_11db);

I/ Setup ADC Continuous with following input:

/I array of pins, count of the pins, how many conversions per pin in one cycle will happen,
sampling frequency, callback function

analogContinuous(adc_pins, adc_pins_count, CONVERSIONS_PER_PIN, 20000,
&adcComplete);

/I Start ADC Continuous conversions

analogContinuousStart();

void loop() {
/I Check if conversion is done and try to read data
if (adc_coversion_done == true) {
/I Set ISR flag back to false
adc_coversion_done = false;
// Read data from ADC
if (analogContinuousRead(&result, 0)) {

/I Optional: Stop ADC Continuous conversions to have more time to process (print)

the data

analogContinuousStop();
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for (inti=0; i <adc_pins_count; i++) {
Serial.printf("\nADC PIN %d data:", result[i].pin);
Serial.printf("\n  Avg raw value = %d", result[i].avg_read_raw);

Serial.printf("\n  Avg milivolts value = %d", result[i].avg_read_mvolts);

hy

/I Delay for better readability of ADC data
delay(1000);

// Optional: If ADC was stopped, start ADC conversions and wait for callback
function to set adc_coversion_done flag to true

analogContinuousStart();

by

else {
Serial.printin("Error occured during reading data. Set Core Debug Level to error or

lower for more informations.™);

¥
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1. https:#docs.espressif.com/projects/esp-idf/en/v4.4/esp32/api-
reference/peripherals/adc.html

2. https://lastminuteengineers.com/esp32-basics-adc/

3. ADC — Arduino-ESP32 2.0.14 documentation (readthedocs-hosted.com)
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