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C : Capacitance of the capacitor (in Farads)
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const int OUT PIN = A2;
const int IN PIN = AQ;

// IN PIN E& Ground ZMMERE
//allow higher capacitance to be measured.

/ /RIEEZRHBES

const float IN STRAY CAP TO GND 24.48;

const float IN EXTRA CAP TO GND = 0.0;

const float IN CAP_TO GND = IN STRAY CAP TO GND +
IN_EXTRA CAP_TO GND;

const int MAX ADC VALUE = 1023;



void setup ()

{

pinMode (OUT PIN, OUTPUT);
pinMode (IN PIN, OUTPUT) ;
Serial.begin(115200);

}

void loop ()

{

pinMode (IN_PIN, INPUT); //ACKIGIEXAEA, _;'Eﬁ'*L,,
digitalWrite (OUT PIN, HIGH);//A2KI#mt=

int val = analogRead (IN PIN) ngH:.'AOﬂﬁM.LE’] ]_*ﬁ
digitalWrite (OUT_PIN, LOW) //A2Hﬁ‘|11_L R AR EA
pinMode (IN PIN, OUTPUT);//AOMMIEEA#ME WE EFT— &
Serial.print (F("Capacitance Value = "));

Serial.print (capacitance, 3);

Serial.print (F(" pF ("))

Serial.print(val);
Serial.println(F (") ")),
while (millis () % 500 != 0)

.
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Capacitance Value = 102.000 pF (825)
Capacitance Value = 101.364 pF (824)
Capacitance Value = 102.000 pF (825)
Capacitance Value = 102.000 pF (825}
Capacitance Value = 102.000 pF (825}
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#include <Wire.h>
#include <motoLiquidCrystal_12C.h>
AR GPEDEE IR IR R AR NE
#include "motoWiFiEsp.h"
#include <SoftwareSerial.h>
SoftwareSerial esp8266_Serial(9, 8); //fk. &
WiFiEspClient esp_client;
int connect_status = WL_IDLE_STATUS;
const int OUT_PIN = A2;
const int IN_PIN = AQ;
int base = 300 ;
/*********%g_{ﬁiﬁu***********************l
//Capacitance between IN_PIN and Ground
/[Stray capacitance is always present. Extra capacitance can be added to
/lallow higher capacitance to be measured.
const float IN_STRAY_CAP_TO_GND = 24.48; [#XRE#RHNHBESR
const float IN_EXTRA_CAP_TO_GND = 0.0;
const float IN_CAP_TO_GND =IN_STRAY_CAP_TO_GND + IN_EXTRA_CAP_TO_GND;
const int MAX_ADC_VALUE = 1023;
/*********LCD;‘&EEH%%***********************/
LiquidCrystal_I2C mylcd(0x27, 16, 2);
void setup(){
Serial.begin(9600);
/********ESP8266*)Jtll:-l\1t***************************/
esp8266_Serial.begin(9600);
esp8266_Serial.listen();
WiFi.init(&esp8266_Serial);
if (WiFi.status() == WL_NO_SHIELD) {
Serial.printin(F("Esp8266 module no present"));
while (true);}
while (connect_status '= WL_CONNECTED) {
Serial.printin(F("Connect to router..."));
connect_status = WiFi.begin("mcjh001", "087363078"); }
Serial.printin("Connected !");

/**********************************************/

digitalWrite(7, HIGH);

R R TR R KRR TR KRR IR
pinMode(OUT_PIN, OUTPUT);
/[digitalWrite(OUT_PIN, LOW); //This is the default state for outputs
pinMode(IN_PIN, OUTPUT);
//digitalWrite(IN_PIN, LOW);

/*********LCD*JJyﬁ1t***********************/
mylcd.init();
mylcd.backlight();

/*********LED,K%(EQE************************
pinMode(10, INPUT_PULLUP);
pinMode(3, OUTPUT);
pinMode(4, OUTPUT);
pinMode(5, OUTPUT);
pinMode(7, OUTPUT);
delay(500);
digitalWrite(7, LOW);}

void loop(){
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bool flag=0;
byte count =0
/[Capacitor under test between OUT_PIN and IN_PIN
/[Rising high edge on OUT_PIN
pinMode(IN_PIN, INPUT); I18% A0 A BB Mz
digitalWrite(OUT_PIN, HIGH); //A2MIGIBAIRiRE
int val = analogRead(IN_PIN); //ZEHERAOMIGI A EREE
IFBRRETEESR, ZERMET —RER
digitalWrite(OUT_PIN, LOW);
pinMode(IN_PIN, OUTPUT);
if (digitalRead(10) == 0 ){
base = val ; /I BIRBHIZTH, ELBNERERAEEERE)
/Gt EamH BER
float capacitance = (float)val * IN_CAP_TO_GND / (float)(MAX_ADC_VALUE - val);
/ILCD ®&RE MR ERE
mylcd.clear();
mylcd.setCursor(0, 1);
mylcd.print("val");
mylcd.setCursor(5, 1);
mylcd.print(val);
mylcd.setCursor(0, 0);
mylcd.print("base:");
mylcd.setCursor(5, 0);
mylcd.print(base);
mylcd.setCursor(10, 0);
mylcd.print(digitalRead(10));
BB TRARRIKAL S E
if ( (val-base) > 50 ) {
digitalWrite(3, 1);
digitalWrite(4, 1);
digitalWrite(5, 1);
flag=1;
} else if ((val-base) > 30) {
digitalWrite(3, 1);
digitalWrite(4, 1);
digitalWrite(5, 0);
flag=1;
} else if ((val-base) > 15) {
digitalWrite(3, 1);
digitalWrite(4, 0);
digitalWrite(5, 0);
flag=1;}
IFREEtE, MWEIEFZFEK
while ( (val-base) > 5 && count < 10 ) {
pinMode(IN_PIN, INPUT);
digitalWrite(OUT_PIN, HIGH);
val = analogRead(IN_PIN);
IFBERRERAFER, ZERMET —RIER
digitalWrite(OUT_PIN, LOW);
pinMode(IN_PIN, OUTPUT);
mylcd.clear();
mylcd.setCursor(0, 1);
mylcd.print("val");
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mylcd.setCursor(5, 1);
mylcd.print(val);
mylcd.setCursor(0, 0);
mylcd.print("count down:");
mylcd.setCursor(10, 0);
mylcd.print(count);
mylcd.setCursor(16, 0);
mylcd.print(base);

if ( (val-base) >
digitalWrite(3, 1
digitalWrite(4, 1
digitalWrite(5, 1
flag=1;
} else if ((val-base) > 30) {
digitalWrite(3, 1);
digitalWrite(4, 1);
digitalWrite(5, 0);
flag=1;
} else if ((val-base) > 15) {
digitalWrite(3, 1);
digitalWrite(4, 0);
digitalWrite(5, 0);
flag=1;}
count +=1 ;
delay(1000);}
InRzEEK, BIE5R, it BERA
if (count >=10) {
/lespB8266{H A
esp8266_Serial.listen();
if (esp_client.connectSSL("notify-api.line.me", 443)) {
String data = "message=" + String(";RE1ZEE. IR E L300 EZFHFT KN IE");
esp_client.printin("POST /api/notify HTTP/1.1");
esp_client.printin("Host: notify-api.line.me");
esp_client.printin("Authorization: Bearer yggqnuSUSmc1BggqymdwrRuS53rC");
esp_client.printin("Content-Type: application/x-www-form-urlencoded");
esp_client.print("Content-Length: ");
esp_client.printin(data.length());
esp_client.printin();
esp_client.printin(data);
esp_client.stop();}
I13. 4. 55EMIGIEIE5R
for (byte j=0;j<5; ++){
for (bytei=3;i<6;++i){
digitalWrite(i, 1); }
delay(500);
for (byte k =3 ; k<6 ; ++k) {
digitalWrite(k, 0);}
delay(500); }
} else {
for (byte k =3 ; k<6 ; ++k) {
digitalWrite(k, 0);}
}

50){

);
);
).
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while (millis() % 500 != 0);
}

ELENElEED

IKIRIKE iR, IKPRIKE i b, IKEE|ERIEKALE,
LEDEZ = LEDR sz2581% LEDR 1584

A AIERE
BEaER
YR L=
&R

LCDR B
RA LI
REEE
BE(E

Z{AI3%R
LED/EEER
HRARAK

=

EANERBEER

EARRZERNRE, FEETCRZE, HFRPHREETLLER ME/KIREER
1 . BI—#MKKRE MEKREER#KI £ MRBARZZARIOSERNZEEIRLK
WISKIZEE, R EBBLINEEXE TR, HREERBEREIEZARIZR
ATIRESRCrZEE,

29



BEEH

—. HOW TO MAKE AN ARDUINO CAPACITANCE METER
https://www.circuitbasics.com/how-to-make-an-arduino-capacitance-meter/

Z. EREMME

https://kknews.cc/zh-tw/news/on85ljm.html

=. {FEHArduincfE2ERAE
https://circuits4you.com/2016/05/13/capacitance-measurement-arduino/
https://www.instructables.com/Measure-Capacitance-with-Arduino/

Pq. Arduino EA X EKIESS

https://www.best-microcontroller-projects.com/arduino-capacitive-sensor.html

I, EARHEM

https://wordpress.codewrite.co.uk/pic/2014/01/21/cap-meter-with-arduino-un

o/ index.html
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