     File: 20220112_keypad_LCD_testComplete

      Example of using keypad and LCD for finding unknown resistor circuit.

// C++ code

#include <LiquidCrystal_I2C.h>

#include <Wire.h>

//define lcd pinouts

const int en = 2, rw = 1, rs = 0, d4 = 4, d5 = 5, d6 = 6, d7 = 7, bl = 3;

 //define I2c address- change if required

 const int i2c_addr = 0x27;

 LiquidCrystal_I2C lcd(i2c_addr , en, rw, rs, d4, d5, d6, d7, bl, POSITIVE);

// keypad input test

#include <Keypad.h>

//define keypad

const int ROW_NUM = 4; //four rows

const int COLUMN_NUM = 4; //four columns

char keys[ROW_NUM][COLUMN_NUM] = {

  {'1','2','3','A'},

  {'4','5','6','B'},

  {'7','8','9','C'},

  {'*','0','#','D'}

};

byte pin_rows[ROW_NUM] = {9, 8, 7, 6}; //connect to the row pinouts of the keypad

byte pin_column[COLUMN_NUM] = {5, 4, 3, 2}; //connect to the column pinouts of the keypad

Keypad keypad = Keypad( makeKeymap(keys), pin_rows, pin_column, ROW_NUM, COLUMN_NUM );

//define string variable used to pass keypress value

String inputString;

String msg1 =" ";

String msg2 =" ";

//define integer to to hold keypress value 

long inputInt = 1;

  //define pins from Arduino that will be used as input to mux

  int LED1 = 10;  // mux input En

  int LED2 = 11;  // mux input A0

  int LED3 = 12;  // mux input A1

// Define Analog inputs

#define ANALOG_IN_PIN A0  //reads Rx

// Floats for ADC Voltage & Input voltage

float adc_voltage = 0.0;

float in_voltage = 5.0;

// floats for resistance values in divider network in ohms

float R1 = 198.8;

float R2 = 1991.0;

float R3 = 21810.0;

float R4 = 220900.0;

// unkown resistor value

float Rx = 0.0;

//Float for reference voltage

float ref_voltage = 5.0;

float Res = (ref_voltage/1024);

// Float for voltage drops across Rx and R1

float ERx = 0.0;

float ER1 = 0.0;

//float for total current through resistor divider network

float IT = 0.0;

//Int for ADC value

int adc_value = 0;

// define string vriable to hold range values

String RANGE;

float rangeValue = 0.0;

//-------------------------------------------------------------------------------

void setup(){

// define pins to LEDS as outputs

    pinMode(LED1,OUTPUT);

    pinMode(LED2,OUTPUT);

    pinMode(LED3,OUTPUT); 

  // set Enable for mux decoder

     digitalWrite(LED1,HIGH); 

  // setup serial monitor

    Serial.begin(9600);

    // setup for LCD

    lcd.begin(16,2);

    lcd.backlight();

    lcd. setCursor(0,0);

    lcd.print("testing!...");

    delay (2000);

    lcd.clear();   

}

//-----------------------------------------------------------------------

// get input from keypad 

void loop(){

 inPutkey();

 readDecoder();

 readAnalogpin();

 overRange();

 printResults();

 inPutkey();

}

  //------------------------------------------------------------------------

  void inPutkey(){

  char key = keypad.getKey();

    if (key >= '0' && key <= '4') {     // only act on numeric keys

      inputString = key;               // append new character to input string

        inputInt = inputString.toInt(); // YOU GOT AN INTEGER NUMBER

        inputString = "";               // clear inputString 

        //select mux channel using inputInt

      if (inputInt == 1){       // range 1 selected 200 ohms

       digitalWrite(LED2,LOW); //AO off

         digitalWrite(LED3,LOW); //A1 off

        inputString ="200 Ohms";

          displayRange(); // call displayRange routine

        }

    else {

          if (inputInt == 2){       // range 2 selected 2K ohms

          digitalWrite(LED2,HIGH); //AO on

          digitalWrite(LED3,LOW); //A1 off 

            inputString = "2K Ohms";

            displayRange();

    }

          else {

            if (inputInt == 3){       // range 3 selected 20K ohms

            digitalWrite(LED2,LOW); //AO off

            digitalWrite(LED3,HIGH); //A1 on

              inputString = "20K Ohms";

              displayRange();

         }  

            else {

             if (inputInt == 4){       // range 4 selected 200K ohms 

            digitalWrite(LED2,HIGH); //AO off

            digitalWrite(LED3,HIGH); //A1 on

             //Serial.println("selected range is = 200K");

               inputString = "200K Ohms";

               displayRange();

           }

          }

         } 

        }

       }

      }   

//--------------------------------------------------------------------------------

void displayRange(){

  lcd.setCursor(0,0);

              lcd.print("selected range"); 

              lcd.setCursor(0,1);

              lcd.print(" is = " + inputString);

              Serial.println("selected range is = " + inputString);

          delay(2000);

                lcd.clear();

          inPutkey();

        }

 //------------------------------------------------------------------------------

 //---------------- function void readDecoder()---------------------------  

void readDecoder(){

// read digital pins 11 & 12 to determine what range value to use

    if ((digitalRead(LED2)== LOW) && (digitalRead(LED3) == LOW)) {

    RANGE = "200";

    rangeValue = R1;

  } 

    else

    if ((digitalRead(LED2)== HIGH)&&(digitalRead(LED3) == LOW)){

    RANGE="2k";

    rangeValue = R2;

  }

    else 

    if ((digitalRead(LED2)== LOW)&&(digitalRead(LED3) == HIGH)){

    RANGE="20k";

    rangeValue = R3;

  }

    else

    if ((digitalRead(LED2)== HIGH)&&(digitalRead(LED3) == HIGH)){

    RANGE="200k";

    rangeValue = R4; 

    inPutkey(); 

  }

}

//-------------------------------------------------------------------------

//-------------------function readAnalogpin()----------------------------- 

void readAnalogpin(){

  //set external reference voltage to 4.096 V

  //analogReference(EXTERNAL);

  analogReference(DEFAULT);

// read voltage at pin A0 5 times for precision

   for (int i= 0; i<5; i++) {

   adc_value = analogRead(ANALOG_IN_PIN);

    delay(10);

  } 

  //Determine voltage across Rx 

  adc_voltage =(adc_value * Res);

  // determine is adc measurement is within 1% of calculated valve of RX

  //calculate curent IT through circuit

  ER1 = in_voltage - adc_voltage;

    IT= (ER1)/(rangeValue);

  // current thru R2 = current thru Rx because they are in series 

  //calculate Rx value in ohms

    ERx = adc_voltage;

  Rx = ERx/IT;

  inPutkey();

}

//------------------------------------------------------

//----------function overRange()----------------------------

 void overRange(){  // callsubroutine to check for over range

   switch (inputInt) {

     case 1:

      if ((Rx > R1) && (Rx <= 2000)){

        msg1= "2k"; 

            msg2= "Over ";

               }

         break;

       case 2:          

    if ((Rx > R2) && (Rx <= 20000)){

        msg1= "20k";

            msg2= "Over ";

               }           

       else 

      if (( Rx < R2) && (Rx <= 200)){

       msg1= "200"; 

             msg2= "Under ";

               }

          break;

     case 3:

         if ((Rx > R3) && (Rx <= 200000)){

        msg1= "200k";

            msg2= "Over ";

             }

          else

         if ((Rx < R3) && (Rx <= 2000)){ 

             msg1= "2k";

             msg2= "Under ";

              }

          break;

     case 4:

        if (( Rx < R4) && (Rx <= 20000)){

             msg1= "2k";

             msg2= "Under ";

                }

            break;

      }

      if (msg1 != " ") {

        lcd.setCursor(0,0);

        lcd.print(msg2+"range");

        lcd.setCursor(0,1);

        lcd.print("select "+msg1);

    Serial.print(msg2 + "range..> Select \t");

    Serial.print(msg1);

     Serial.print(" Ohms range");

     msg1 = " ";

     msg2 = " ";

     delay(2000);

     lcd.clear();

   }     

    for (int i = 0; i <= 4; i++) {

       Serial.print("\n");

        delay(10);

        inPutkey();

        }

          }

//--------------------------------------------------------------------------

//-----------------------function void printResults()-----------------------

  void printResults(){

    lcd.setCursor(0,0);

    lcd.print("Range is " + RANGE);

  Serial.println("Range is " + String(RANGE)); 

    lcd.setCursor(0,1);

    lcd.print("adc_value = "+ String(adc_value));

    delay(2000);

    lcd.clear();

  Serial.print("adc_value = \t ");

  Serial.println(adc_value);

    lcd.setCursor(0,0);

    lcd.print("adc_volts = " + String(adc_voltage));

    lcd.setCursor(0,1);

    lcd.print("IT = "+ String(IT,5) +" Amps");

    delay(2000);

    lcd.clear();   

  Serial.println("adc_voltage = " + String(adc_voltage,5)+ " volts"); 

  Serial.println("Total current = " +String(IT,8) + " amps" ); 

  Serial.print("Ref_voltage = \t" +String(ref_voltage,4)); 

  Serial.println("\n");

    lcd.setCursor(0,0);

    lcd.print("unknown value is");

    lcd.setCursor(0,1);

    lcd.print(String(Rx) + " Ohms");

    delay(2000);

  Serial.println(" the value of unknown ");

  Serial.print("Resistor Rx is \t");

  Serial.print(Rx);

  Serial.println(" \t Ohms");

  Serial.println("");

  IT=0;

  adc_value=0;

  ERx =0;

  ER1 =0;

  //Short delay

  //delay(3000); 

  lcd.clear();

  inPutkey();

    }   

//-end program------------------------------------------------------------------------

