
ANEXO 1: 

DIAGRAMA ELECTRICO ORIGINAL









 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 

package mi.bluetooth.test; 
 
import android.app.Activity; 
import android.bluetooth.BluetoothAdapter; 
import android.bluetooth.BluetoothDevice; 
import android.content.Intent; 
import android.os.Bundle; 
import android.os.Handler; 
import android.os.Message; 
import android.view.View; 
import android.view.WindowManager; 
import android.widget.Button; 
import android.widget.EditText; 
import android.widget.Toast; 
 
public class BluetoothSonarTestActivity extends Activity { 
    /** Called when the activity is first created. */ 
  
 /**********************************************************************
******************/ 
 // Run/Pause status 
    private boolean bReady = false; 
 
    // Message types sent from the BluetoothRfcommClient Handler 
    public static final int MESSAGE_STATE_CHANGE = 1; 
    public static final int MESSAGE_READ = 2; 
    public static final int MESSAGE_WRITE = 3; 
    public static final int MESSAGE_DEVICE_NAME = 4; 
    public static final int MESSAGE_TOAST = 5; 
 
    // Key names received from the BluetoothRfcommClient Handler 
    public static final String DEVICE_NAME = "device_name"; 
    public static final String TOAST = "toast"; 
 
    // Intent request codes 
    private static final int REQUEST_CONNECT_DEVICE = 1; 
    private static final int REQUEST_ENABLE_BT = 2; 
  
    // Name of the connected device 
    private String mConnectedDeviceName = null; 
    // Local Bluetooth adapter 
    private BluetoothAdapter mBluetoothAdapter = null; 
    // Member object for the RFCOMM services 
    private BluetoothRfcommClient mRfcommClient = null; 
     
 /**********************************************************************
******************/ 
    boolean Xboton1=true; 
     
    @Override 
    public void onCreate(Bundle savedInstanceState) { 
        super.onCreate(savedInstanceState); 
        setContentView(R.layout.main); 



         
   Button BOTON_SUBIR=(Button)findViewById(R.id.buttonSUBIR); 
   Button BOTON_IZQUIERDA=(Button)findViewById(R.id.buttonBAJAR); 
   Button BOTON_DERECHA=(Button)findViewById(R.id.buttonDERECHA); 
   Button BOTON_BAJAR=(Button)findViewById(R.id.buttonIZQUIERDA); 
   Button 
BOTON_SUBIRFRECUENCIA=(Button)findViewById(R.id.buttonSUBIRFRECUENCIA); 
   Button 
BOTON_BAJARFRECUENCIA=(Button)findViewById(R.id.buttonBAJARFRECUENCIA); 
   Button BOTON_RUN=(Button)findViewById(R.id.buttonRUN); 
   Button BOTON_UV1=(Button)findViewById(R.id.buttonUV1); 
   Button BOTON_UV2=(Button)findViewById(R.id.buttonUV2); 
   Button BOTON_UV3=(Button)findViewById(R.id.buttonUV3); 
   Button 
BOTON_VENTILADOR=(Button)findViewById(R.id.buttonVENTILADOR); 
   Button 
BOTON_EXTRACTOR=(Button)findViewById(R.id.buttonEXTRACTOR); 
   Button BOTON_ON=(Button)findViewById(R.id.buttonON); 
    
   BOTON_SUBIR.setEnabled(false); 
    BOTON_BAJAR.setEnabled(false); 
    BOTON_IZQUIERDA.setEnabled(false); 
    BOTON_DERECHA.setEnabled(false); 
    BOTON_SUBIRFRECUENCIA.setEnabled(false); 
    BOTON_BAJARFRECUENCIA.setEnabled(false); 
    BOTON_RUN.setEnabled(false); 
    BOTON_UV1.setEnabled(false); 
    BOTON_UV2.setEnabled(false); 
    BOTON_UV3.setEnabled(false); 
    BOTON_VENTILADOR.setEnabled(false); 
    BOTON_EXTRACTOR.setEnabled(false); 
    BOTON_ON.setEnabled(false); 
 
         
        //ACTIVO EL FLAG PARA QUE LA PANTALLA NO SE APAGUE 
         
getWindow().addFlags(WindowManager.LayoutParams.FLAG_KEEP_SCREEN_ON); 
          
        // Get local Bluetooth adapter 
         mBluetoothAdapter = BluetoothAdapter.getDefaultAdapter(); 
 
         // If the adapter is null, then Bluetooth is not supported 
         if (mBluetoothAdapter == null) { 
             Toast.makeText(this, "Bluetooth is not available", 
Toast.LENGTH_LONG).show(); 
             finish(); 
             return; 
         } 
    } 
     
    @Override 
    public void onStart() { 
        super.onStart(); 
        // If BT is not on, request that it be enabled. 
        // setupOscilloscope() will then be called during onActivityResult 



        if (!mBluetoothAdapter.isEnabled()) { 
            Intent enableIntent = new 
Intent(BluetoothAdapter.ACTION_REQUEST_ENABLE); 
            startActivityForResult(enableIntent, REQUEST_ENABLE_BT); 
        // Otherwise, setup the Oscillosope session 
        } else { 
            if (mRfcommClient == null){         
             // Initialize the BluetoothRfcommClient to perform bluetooth 
connections 
                mRfcommClient = new BluetoothRfcommClient(this, mHandler); 
                } 
        } 
    } 
 
    @Override 
    public synchronized void onResume() { 
        super.onResume(); 
 
        // Performing this check in onResume() covers the case in which BT 
was 
        // not enabled during onStart(), so we were paused to enable it... 
        // onResume() will be called when ACTION_REQUEST_ENABLE activity 
returns. 
        if (mRfcommClient != null) { 
            // Only if the state is STATE_NONE, do we know that we haven't 
started already 
            if (mRfcommClient.getState() == BluetoothRfcommClient.STATE_NONE) 
{ 
              // Start the Bluetooth  RFCOMM services 
              mRfcommClient.start(); 
            } 
        } 
    }   
    
    @Override 
    public void onDestroy() { 
        super.onDestroy(); 
        // Stop the Bluetooth RFCOMM services 
        if (mRfcommClient != null) mRfcommClient.stop(); 
    }     
     
     
     
     
    public void CLICK_SUBIR(View v){sendMessage("4");} 
    public void CLICK_IZQUIERDA(View v){sendMessage("5");} 
    public void CLICK_DERECHA(View v){sendMessage("9");} 
    public void CLICK_BAJAR(View v){sendMessage("E");} 
    public void CLICK_SUBIRFRECUENCIA(View v){sendMessage("3");} 
    public void CLICK_BAJARFRECUENCIA(View v){sendMessage("D");} 
    public void CLICK_RUN(View v){sendMessage("8");} 
    public void CLICK_UV1(View v){sendMessage("2");} 
    public void CLICK_UV2(View v){sendMessage("7");} 
    public void CLICK_UV3(View v){sendMessage("C");} 
    public void CLICK_VENTILADOR(View v){sendMessage("6");} 



 public void CLICK_EXTRACTOR(View v){sendMessage("1");} 
 public void CLICK_ON(View v){sendMessage("B");} 

 public void CLICK_CONECTAR(View v) 
 { 

 Button BOTON_SUBIR=(Button)findViewById(R.id.buttonSUBIR); 
 Button BOTON_IZQUIERDA=(Button)findViewById(R.id.buttonBAJAR); 
 Button BOTON_DERECHA=(Button)findViewById(R.id.buttonDERECHA); 
 Button BOTON_BAJAR=(Button)findViewById(R.id.buttonIZQUIERDA); 
 Button 

BOTON_SUBIRFRECUENCIA=(Button)findViewById(R.id.buttonSUBIRFRECUENCIA); 
 Button 

BOTON_BAJARFRECUENCIA=(Button)findViewById(R.id.buttonBAJARFRECUENCIA); 
 Button BOTON_RUN=(Button)findViewById(R.id.buttonRUN); 
 Button BOTON_UV1=(Button)findViewById(R.id.buttonUV1); 
 Button BOTON_UV2=(Button)findViewById(R.id.buttonUV2); 
 Button BOTON_UV3=(Button)findViewById(R.id.buttonUV3); 
 Button 

BOTON_VENTILADOR=(Button)findViewById(R.id.buttonVENTILADOR); 
 Button 

BOTON_EXTRACTOR=(Button)findViewById(R.id.buttonEXTRACTOR); 
 Button BOTON_ON=(Button)findViewById(R.id.buttonON); 

 Button 
BOTON_CONECTAR=(Button)findViewById(R.id.BOTON_CONECTAR); 

 mBluetoothAdapter = BluetoothAdapter.getDefaultAdapter(); 

if(Xboton1) 
{ 

if (mBluetoothAdapter != null) 
 { 

if (!mBluetoothAdapter.isEnabled()) 
 { 

Intent enableBtIntent = new 
Intent(BluetoothAdapter.ACTION_REQUEST_ENABLE); 

 startActivityForResult(enableBtIntent, 
REQUEST_ENABLE_BT); 

 } 

else 
 { 

Intent serverIntent = null; 

serverIntent = new Intent(this, 
DeviceListActivity.class); 

 startActivityForResult(serverIntent, 
REQUEST_CONNECT_DEVICE); 

 } 
 } 

else 



           {  
            Toast toast=Toast.makeText(this, "No existe 
Soporte Bluetoth", 3500); 
            toast.show();     
           }         
            
           Xboton1=false; 
           BOTON_SUBIR.setEnabled(true); 
           BOTON_BAJAR.setEnabled(true); 
           BOTON_IZQUIERDA.setEnabled(true); 
           BOTON_DERECHA.setEnabled(true); 
           BOTON_SUBIRFRECUENCIA.setEnabled(true); 
           BOTON_BAJARFRECUENCIA.setEnabled(true); 
           BOTON_RUN.setEnabled(true); 
           BOTON_UV1.setEnabled(true); 
           BOTON_UV2.setEnabled(true); 
           BOTON_UV3.setEnabled(true); 
           BOTON_VENTILADOR.setEnabled(true); 
           BOTON_EXTRACTOR.setEnabled(true); 
           BOTON_ON.setEnabled(true); 
            
        BOTON_CONECTAR.setText("DESCONECTAR"); 
 
          } 
       else 
       { 
            //CODIGO PARA DESCONECTAR EL BLUETOOTH 
 
         // Stop the Bluetooth RFCOMM services 
               if (mRfcommClient != null) mRfcommClient.stop(); 
         Xboton1=true; 
  
            BOTON_SUBIR.setEnabled(false); 
            BOTON_BAJAR.setEnabled(false); 
            BOTON_IZQUIERDA.setEnabled(false); 
            BOTON_DERECHA.setEnabled(false); 
            BOTON_SUBIRFRECUENCIA.setEnabled(false); 
            BOTON_BAJARFRECUENCIA.setEnabled(false); 
            BOTON_RUN.setEnabled(false); 
            BOTON_UV1.setEnabled(false); 
            BOTON_UV2.setEnabled(false); 
            BOTON_UV3.setEnabled(false); 
            BOTON_VENTILADOR.setEnabled(false); 
            BOTON_EXTRACTOR.setEnabled(false); 
            BOTON_ON.setEnabled(false); 
             
          
         BOTON_CONECTAR.setText("CONECTAR"); 
   
                // Make sure we're not doing discovery anymore 
        if (mBluetoothAdapter != null)  
           { 
         mBluetoothAdapter.cancelDiscovery(); 
           } 
       }    



         
     } 
 
 
   
   
   
  /** 
      * Sends a message. 
      * @param message  A string of text to send. 
      */ 
     private void sendMessage(String message) { 
         // Check that we're actually connected before trying anything 
         if (mRfcommClient.getState() != 
BluetoothRfcommClient.STATE_CONNECTED) { 
             Toast.makeText(this, R.string.not_connected, 
Toast.LENGTH_SHORT).show(); 
             return; 
         } 
         // Check that there's actually something to send 
         if (message.length() > 0) { 
             // Get the message bytes and tell the BluetoothRfcommClient 
to write 
             byte[] send = message.getBytes(); 
             mRfcommClient.write(send); 
         } 
     } 
 
     // The Handler that gets information back from the 
BluetoothRfcommClient 
     private final Handler mHandler = new Handler() { 
       
         @Override 
         public void handleMessage(Message msg) { 
             switch (msg.what) { 
             case MESSAGE_STATE_CHANGE: 
                 switch (msg.arg1) { 
                 case BluetoothRfcommClient.STATE_CONNECTED: 
                    // mBTStatus.setText(R.string.title_connected_to); 
                    // mBTStatus.append("\n" + mConnectedDeviceName); 
                     break; 
                 case BluetoothRfcommClient.STATE_CONNECTING: 
                  //mBTStatus.setText(R.string.title_connecting); 
                     break; 
                 //case BluetoothRfcommClient.STATE_LISTEN: 
                 case BluetoothRfcommClient.STATE_NONE: 
                  //mBTStatus.setText(R.string.title_not_connected); 
                     break; 
                 } 
                 break; 
             case MESSAGE_WRITE: 
                 //byte[] writeBuf = (byte[]) msg.obj; 
                 // construct a string from the buffer 
                 //String writeMessage = new String(writeBuf); 
                 //mBTStatus.setText(writeMessage); 



                 break; 
             case MESSAGE_READ: 
              int raw, data_length, x; 
                 byte[] readBuf = (byte[]) msg.obj; 
                 data_length = msg.arg1; 
                 for(x=0; x<data_length; x++){ 
                  if(UByte(readBuf[x])==10){ 
                   //// 
                  } 
                 } 
                 break; 
             case MESSAGE_DEVICE_NAME: 
                 // save the connected device's name 
                 mConnectedDeviceName = 
msg.getData().getString(DEVICE_NAME); 
                 Toast.makeText(getApplicationContext(), "Connected to " 
                                + mConnectedDeviceName, 
Toast.LENGTH_SHORT).show(); 
                 break; 
             case MESSAGE_TOAST: 
                 Toast.makeText(getApplicationContext(), 
msg.getData().getString(TOAST), 
                                Toast.LENGTH_SHORT).show(); 
                 break; 
             } 
         } 
          
         private int UByte(byte b){ 
          if(b<0) // if negative 
           return (int)( (b&0x7F) + 128 ); 
          else 
           return (int)b; 
         } 
     }; 
 
     public void onActivityResult(int requestCode, int resultCode, 
Intent data) { 
         switch (requestCode) { 
         case REQUEST_CONNECT_DEVICE: 
             // When DeviceListActivity returns with a device to connect 
             if (resultCode == Activity.RESULT_OK) { 
                 // Get the device MAC address 
                 String address = data.getExtras() 
                                      .getString(DeviceListActivity.EXTR
A_DEVICE_ADDRESS); 
                 // Get the BLuetoothDevice object 
                 BluetoothDevice device = 
mBluetoothAdapter.getRemoteDevice(address); 
                 // Attempt to connect to the device 
                 mRfcommClient.connect(device); 
                  
             } 
             break; 
         case REQUEST_ENABLE_BT: 
             // When the request to enable Bluetooth returns 



             if (resultCode == Activity.RESULT_OK) { 
              // Initialize the BluetoothRfcommClient to perform 
bluetooth connections 
                 mRfcommClient = new BluetoothRfcommClient(this, 
mHandler); 
             } else { 
                 // User did not enable Bluetooth or an error occured 
                 Toast.makeText(this, R.string.bt_not_enabled_leaving, 
Toast.LENGTH_SHORT).show(); 
                 finish(); 
             } 
         } 
     } 
     
     
} 



#include <glcd.h> 
#include <EEPROM.h> 
#include <avr/interrupt.h>  
 
// include the Fonts 
#include <fonts/allFonts.h> 
#include "bitmaps/LOGOCREATUM.h"     // bitmap  
#include "bitmaps/LOGOTRUGCOLORS.h"     // bitmap  
 
//TECLADO MATRICIAL 
 
#define C1 40 
#define C2 41 
#define C3 42 
#define C4 43 
#define C5 44 
 
#define F1 45 
#define F2 46 
#define F3 47 
 
/******************CONTROL DE BOTONES**************/ 
 
#define subir_button     '4' 
#define bajar_button     'E' 
#define derecha_button   '9' 
#define izquierda_button '5' 
#define UV1_button       '2' 
#define UV2_button       '7' 
#define UV3_button       'C' 
#define Cooler_button    '6' 
#define Extractor_button '1' 
#define RUN_button       '8' 
#define FREC_UP_button   '3' 
#define FREC_DN_button   'D' 
#define ON_OFF           'B' 
 
//SALIDAS DE CONTROL 
#define LED_UV1              9 
#define LED_UV2              12 
#define LED_UV3              8 
#define LED_Cooler           11 
#define LED_Extractor        10 
 
#define Bocina               13 
 
#define TRIAC_UV1        19 
#define TRIAC_UV2        18 



#define TRIAC_UV3        2 
 
#define TRIAC_Cooler     3 
#define TRIAC_Extractor  4 
#define TRIAC_Variador   5 
 
#define RUN_Variador         1 
#define DN_FREC              0 
#define UP_FREC              15 
 
#define BOTON_EMERGENCIA     7 
#define HISTERESIS_TEMP      6 
 
 
int FRECUENCIA=150; 
int DESBORDE=0; 
int EMERGENCY=0; 
char TECLA=0; 
 
char MODO_TEMPERATURA=0; 
char POTENCIA1_UV=0; 
char POTENCIA2_UV=0; 
char POTENCIA3_UV=0; 
 
unsigned int HORAS_LAMPARA=0; 
unsigned int TEMPORAL=0; 
int SEGUNDOS=0; 
int HOROMETRO=0; 
 
 
int finish=0; 
 
byte DatoBluetooth=0; 
 
ISR(SIG_USART2_RECV)        // interrupt service routine that wraps a user defined function 
supplied by attachInterrupt 
{ 
  DatoBluetooth = UDR2; 
  sonar(); 
} 
 
ISR(TIMER3_OVF_vect)        // interrupt service routine that wraps a user defined function 
supplied by attachInterrupt 
{ 
  TCNT3 = 3037;            // preload timer 
  DatoBluetooth=0; 
  if(HOROMETRO==1)SEGUNDOS++; 
} 



 
 
 
void setup() { 
   
  InitUART(9600); 
   
  //Definicion TECLADO MATRICIAL 
  pinMode(F1, OUTPUT); 
  pinMode(F2, OUTPUT); 
  pinMode(F3, OUTPUT); 
   
  pinMode(C1, INPUT); 
  pinMode(C2, INPUT); 
  pinMode(C3, INPUT); 
  pinMode(C4, INPUT); 
  pinMode(C5, INPUT); 
   
  digitalWrite(C1, HIGH);// activa la resistencia pullup 
  digitalWrite(C2, HIGH);// activa la resistencia pullup 
  digitalWrite(C3, HIGH);// activa la resistencia pullup 
  digitalWrite(C4, HIGH);// activa la resistencia pullup 
  digitalWrite(C5, HIGH);// activa la resistencia pullup 
   
  //Definicion de Salidas para POTENCIA 
  pinMode(LED_UV1, OUTPUT); 
  pinMode(LED_UV2, OUTPUT); 
  pinMode(LED_UV3, OUTPUT); 
  pinMode(LED_Cooler, OUTPUT); 
  pinMode(LED_Extractor, OUTPUT); 
  pinMode(Bocina, OUTPUT); 
  pinMode(TRIAC_UV1, OUTPUT); 
  pinMode(TRIAC_UV2, OUTPUT); 
  pinMode(TRIAC_UV3, OUTPUT); 
  pinMode(TRIAC_Cooler, OUTPUT); 
  pinMode(TRIAC_Extractor, OUTPUT); 
  pinMode(TRIAC_Variador, OUTPUT); 
  pinMode(RUN_Variador, OUTPUT); 
  pinMode(DN_FREC, OUTPUT); 
  pinMode(UP_FREC, OUTPUT);  
   
  //Entradas 
  pinMode(BOTON_EMERGENCIA, INPUT); 
  pinMode(HISTERESIS_TEMP,INPUT); 
  digitalWrite(BOTON_EMERGENCIA,HIGH);//pull up 
  digitalWrite(HISTERESIS_TEMP,HIGH);//pull up 
   
  // initialize timer1  



  noInterrupts();           // disable all interrupts 
  TCCR1A = 0; 
  TCCR1B = 0; 
 
  TCNT1 = 20000;            // preload timer 65536-16MHz/256/2Hz 
  bitSet(TCCR1B,CS12);      // 256 prescaler  
   
  // initialize timer2  
  TCCR3A = 0; 
  TCCR3B = 0; 
 
  TCNT3 = 3037;            // preload timer 65536-16MHz/256/2Hz 
  TCCR3B |= (1 << CS12);    // 256 prescaler  
  TIMSK3 |= (1 << TOIE2);   // enable timer overflow interrupt 
  interrupts();             // enable all interrupts 
   
} 
 
void loop() { 
   
  digitalWrite(TRIAC_Variador, LOW); 
   
  INICIO: 
  
  GLCD.Init(); 
  GLCD.SelectFont(System5x7); 
  GLCD.ClearScreen();//borramos la pantalla 
    
  digitalWrite(LED_UV1, LOW); 
  digitalWrite(LED_UV2, LOW); 
  digitalWrite(LED_UV3, LOW); 
  digitalWrite(Bocina,  LOW); 
  digitalWrite(TRIAC_UV1, LOW); 
  digitalWrite(TRIAC_UV2, LOW); 
  digitalWrite(TRIAC_UV3, LOW); 
 
  digitalWrite(DN_FREC, LOW); 
  digitalWrite(UP_FREC, LOW); 
   
  HORAS_LAMPARA= (EEPROM.read(0)<<8) | EEPROM.read(1); 
  HOROMETRO=0; 
   
  if(digitalRead(RUN_Variador)==HIGH){ 
 
  digitalWrite(TRIAC_Extractor, HIGH); 
  digitalWrite(TRIAC_Cooler, HIGH); 
  digitalWrite(LED_Cooler, HIGH); 
  digitalWrite(LED_Extractor, HIGH); 



     
  GLCD.ClearScreen();//borramos la pantalla   
  GLCD.CursorToXY(14,22); 
  GLCD.print("Enfriando sistema..."); 
  GLCD.CursorToXY(0,32); 
  GLCD.print("Si desea, encienda..."); 
   
    wait_seconds(180); 
    if(EMERGENCY==1){EMERGENCY=0; goto plop;} 
     
    digitalWrite(RUN_Variador, LOW); 
    digitalWrite(TRIAC_Extractor, LOW); 
    digitalWrite(TRIAC_Cooler, LOW); 
    digitalWrite(LED_Cooler, LOW); 
    digitalWrite(LED_Extractor, LOW); 
  } 
   
  if(digitalRead(BOTON_EMERGENCIA)==HIGH){ 
  GLCD.ClearScreen();//borramos la pantalla 
  GLCD.SelectFont(System5x7); 
  GLCD.CursorToXY(2,22); 
  GLCD.print("  DESACTIVE BOTON DE"); 
  GLCD.CursorToXY(2,32); 
  GLCD.print("      EMERGENCIA"); 
  } 
   
  while(digitalRead(BOTON_EMERGENCIA)){} 
 
  GLCD.ClearScreen();//borramos la pantalla 
  GLCD.CursorToXY(14,22); 
  GLCD.print("Por favor...."); 
  GLCD.CursorToXY(14,32); 
  GLCD.print("encender sistema"); 
  wait_seconds(2); 
   
  while(1){ 
    TECLA=leer_tecla(); 
     
    if((TECLA==ON_OFF) || (DatoBluetooth==ON_OFF)){break;}   
  } 
   
  plop: 
  digitalWrite(TRIAC_Variador, HIGH); 
   
  // Inicializamos el GLCD 
  GLCD.Init(); 
  GLCD.ClearScreen();//borramos la pantalla 
  GLCD.SelectFont(System5x7); 



   
  GLCD.DrawBitmap(LOGOCREATUM, 3,0, BLACK); //Mostramos el Logo Creatum 
  delay(3000); 
  GLCD.ClearScreen();//borramos la pantalla 
   
   // Select the font for the default text area 
  GLCD.SelectFont(System5x7); 
   
  GLCD.CursorToXY(14,22); 
  GLCD.print("Iniciando Sistema"); 
  GLCD.CursorToXY(24,32); 
  GLCD.print("Espere..."); 
   
  for(int i=0;i<150;i++){BajarFrecuencia();} //Frec. del variador en 0 Hertz 
  for(int i=0;i<50;i++){SubirFrecuencia();} //Frec. del variador en 5 Hertz 
  FRECUENCIA=50; 
   
  GLCD.ClearScreen();//borramos la pantalla 
  INICIALIZAR_SISTEMA(); 
  if(EMERGENCY==1){EMERGENCY=0; goto INICIO;} 
   
  PANTALLA_PRINCIPAL: 
  GLCD.DrawBitmap(LOGOTRUGCOLORS, 0,0, BLACK);   
  GLCD.FillRect(65,53,63,10);  
  GLCD.SelectFont(System5x7,WHITE); 
  GLCD.CursorToXY(85,55); 
  GLCD.print("MENU"); 
  Display_Time(); 
                                                        /****************/   
                                                         
  while(1){ 
    TECLA=leer_tecla(); 
   
   if((TECLA==ON_OFF) || (DatoBluetooth==ON_OFF)){goto INICIO;}  
    
   if((TECLA == derecha_button) || (DatoBluetooth==derecha_button)){ 
     GLCD.InvertRect(66,54,60,8);  
     delay(150);  
     menu();  
     if(EMERGENCY==1){EMERGENCY=0; goto INICIO;}    
     goto PANTALLA_PRINCIPAL; 
   } 
    
   if(SEGUNDOS>=3600){ 
     SEGUNDOS=0; 
     HORAS_LAMPARA++; EEPROM.write(0,HORAS_LAMPARA>>8); 
EEPROM.write(1,HORAS_LAMPARA); 
     Display_Time(); 



   } 
     
    if((TECLA==UV1_button) || (DatoBluetooth==UV1_button)){ 
       
      if((digitalRead(TRIAC_UV1)==LOW) || (digitalRead(TRIAC_UV2)==HIGH) || 
(digitalRead(TRIAC_UV3)==HIGH)){         
        digitalWrite(TRIAC_UV1,HIGH); 
        digitalWrite(TRIAC_UV2,LOW); 
        digitalWrite(TRIAC_UV3,LOW); 
        digitalWrite(LED_UV1,HIGH); 
        digitalWrite(LED_UV2,LOW); 
        digitalWrite(LED_UV3,LOW); 
        HOROMETRO=1; 
        } 
      else{  
        digitalWrite(TRIAC_UV1,LOW); 
        digitalWrite(TRIAC_UV2,LOW); 
        digitalWrite(TRIAC_UV3,LOW); 
        digitalWrite(LED_UV1,LOW); 
        digitalWrite(LED_UV2,LOW); 
        digitalWrite(LED_UV3,LOW); 
        HOROMETRO=0; 
      } 
      delay(500); 
    } 
     
    if((TECLA==UV2_button) ||(DatoBluetooth==UV2_button)){ 
       
      digitalWrite(TRIAC_UV1,HIGH); 
      digitalWrite(TRIAC_UV2,HIGH); 
      digitalWrite(TRIAC_UV3,LOW); 
      digitalWrite(LED_UV1,LOW); 
      digitalWrite(LED_UV2,HIGH); 
      digitalWrite(LED_UV3,LOW); 
      HOROMETRO=1; 
      delay(500); 
    } 
     
    if((TECLA==UV3_button) ||(DatoBluetooth==UV3_button)){ 
      digitalWrite(TRIAC_UV1,HIGH); 
      digitalWrite(TRIAC_UV2,HIGH); 
      digitalWrite(TRIAC_UV3,HIGH); 
      digitalWrite(LED_UV1,LOW); 
      digitalWrite(LED_UV2,LOW); 
      digitalWrite(LED_UV3,HIGH); 
      HOROMETRO=1; 
      delay(500); 
    } 



     
    /*CONTROL DE TEMPERATURA POR HISTERESIS*/ 
    if(MODO_TEMPERATURA==1){ 
    if(digitalRead(HISTERESIS_TEMP)==LOW){digitalWrite(TRIAC_Cooler, HIGH); 
digitalWrite(LED_Cooler,HIGH);} 
    else{digitalWrite(TRIAC_Cooler, LOW); digitalWrite(LED_Cooler,LOW);} 
    }else{  
    if((TECLA==Cooler_button) ||(DatoBluetooth==Cooler_button)){  
      digitalWrite(TRIAC_Cooler, digitalRead(TRIAC_Cooler) ^ 1);  
      digitalWrite(LED_Cooler, digitalRead(LED_Cooler) ^ 1);} 
    } 
    /***************************************/ 
     
    if((TECLA==Extractor_button) ||(DatoBluetooth==Extractor_button)){   
      digitalWrite(TRIAC_Extractor, digitalRead(TRIAC_Extractor) ^ 1);  
      digitalWrite(LED_Extractor, digitalRead(LED_Extractor) ^ 1);} 
 
    if((TECLA==RUN_button) || (DatoBluetooth==RUN_button)){ 
      digitalWrite(RUN_Variador, digitalRead(RUN_Variador) ^ 1);      
      GLCD.CursorToXY(60,30);    
      GLCD.SelectFont(System5x7,BLACK); 
      if(digitalRead(RUN_Variador)==HIGH)GLCD.print("RUN ");    
      else GLCD.print("STOP");} 
     
    if(digitalRead(BOTON_EMERGENCIA)==HIGH) goto INICIO; 
     
    if((TECLA==FREC_UP_button) || (DatoBluetooth==FREC_UP_button)){SubirFrecuencia(); 
Display_Time();} 
    if((TECLA==FREC_DN_button) || (DatoBluetooth==FREC_DN_button)){BajarFrecuencia(); 
Display_Time();} 
     
} 
                                                  /****************/ 
    
} 
 
void SubirFrecuencia(void){ 
if(FRECUENCIA==150) goto finsubir; 
digitalWrite(UP_FREC, HIGH); 
delay(80); 
digitalWrite(UP_FREC, LOW); 
delay(80); 
FRECUENCIA++; 
finsubir:; 
} 
 
void BajarFrecuencia(void){ 
if(FRECUENCIA==0) goto finbajar; 



digitalWrite(DN_FREC, HIGH); 
delay(80); 
digitalWrite(DN_FREC, LOW); 
delay(80); 
FRECUENCIA--; 
finbajar:; 
} 
 
/*****************************************************************************
****/ 
void INICIALIZAR_SISTEMA(void){ 
   
  char OPCION=1; 
  int i=0; 
   
  GLCD.ClearScreen();//borramos la pantalla 
   
  GLCD.DrawRect(0,0,127,30); 
  GLCD.DrawRect(0,33,127,30); 
   
  GLCD.CursorToXY(30,8); 
  GLCD.FillRect(1,1,125,28); 
  GLCD.SelectFont(Arial_bold_14,WHITE); 
  GLCD.print("MANUAL"); 
   
  GLCD.SelectFont(Arial_bold_14,BLACK); 
  GLCD.CursorToXY(20,42); 
  GLCD.print("AUTOMATICO"); 
   
  i=0; 
  now2: 
   
  while(1){ 
    TECLA = leer_tecla(); 
 
    if((TECLA == subir_button) || (DatoBluetooth==subir_button)){ 
    if(i==0)goto now2;   
    GLCD.InvertRect(1,i+1,125,28); 
    i=i-33; 
    GLCD.InvertRect(1,i+1,125,28);  
    OPCION=1; 
    } 
   
    if((TECLA == bajar_button ) || (DatoBluetooth==bajar_button)){ 
    if(i==33)goto now2;  
    GLCD.InvertRect(1,i+1,125,28); 
    i=i+33; 
    GLCD.InvertRect(1,i+1,125,28);  



 OPCION=2; 
 } 

  if((TECLA == derecha_button) || (DatoBluetooth==derecha_button)){break;} //boton ok 

  } 

  if(OPCION==1) goto finish; 

  digitalWrite(LED_UV1, LOW); 
  digitalWrite(LED_UV2, LOW); 
  digitalWrite(LED_UV3, LOW); 
  digitalWrite(LED_Cooler, LOW); 
  digitalWrite(LED_Extractor, LOW); 
  digitalWrite(Bocina, LOW); 
  digitalWrite(TRIAC_UV1, LOW); 
  digitalWrite(TRIAC_UV2, LOW); 
  digitalWrite(TRIAC_UV3, LOW); 
  digitalWrite(TRIAC_Cooler, LOW); 
  digitalWrite(TRIAC_Extractor, LOW); 
  digitalWrite(RUN_Variador, LOW); 
  digitalWrite(DN_FREC, LOW); 
  digitalWrite(UP_FREC, LOW);  

  MODO_TEMPERATURA=1; 

  GLCD.ClearScreen();//borramos la pantalla 
  GLCD.SelectFont(System5x7,BLACK); 
  GLCD.print("Sinc. Variador"); 

  digitalWrite(RUN_Variador,HIGH); 
  GLCD.CursorToXY(0,8); 
  GLCD.print("Faja Activada"); 

  wait_seconds(5); 
  if(EMERGENCY==1) goto finish; 

  HOROMETRO=1; 

  digitalWrite(TRIAC_UV1,HIGH); 
  digitalWrite(TRIAC_UV2,LOW); 
  digitalWrite(TRIAC_UV3,LOW); 
  digitalWrite(LED_UV1,HIGH); 
  GLCD.CursorToXY(0,16); 
  GLCD.print("Potencia 1 OK!"); 

  wait_seconds(5); 
  if(EMERGENCY==1) goto finish; 



   
  digitalWrite(TRIAC_UV1,HIGH); 
  digitalWrite(TRIAC_UV2,HIGH); 
  digitalWrite(TRIAC_UV3,LOW); 
  digitalWrite(LED_UV1,LOW); 
  digitalWrite(LED_UV2,HIGH); 
  GLCD.CursorToXY(0,24); 
  GLCD.print("Potencia 2 OK!"); 
   
  wait_seconds(5); 
  if(EMERGENCY==1) goto finish; 
   
  digitalWrite(TRIAC_UV1,HIGH); 
  digitalWrite(TRIAC_UV2,HIGH); 
  digitalWrite(TRIAC_UV3,HIGH); 
  digitalWrite(LED_UV2,LOW); 
  digitalWrite(LED_UV3,HIGH); 
  GLCD.CursorToXY(0,32); 
  GLCD.print("Potencia 3 OK!"); 
   
  while(1){ 
  TECLA = leer_tecla(); 
  if(digitalRead(HISTERESIS_TEMP)==LOW){digitalWrite(TRIAC_Cooler, HIGH); 
digitalWrite(LED_Cooler,HIGH);  break;} 
  if((TECLA==ON_OFF) || (DatoBluetooth==ON_OFF)){EMERGENCY=1; goto finish;}  
  } 
  
  GLCD.CursorToXY(0,40); 
  GLCD.print("Cooler Fan OK!"); 
 
  wait_seconds(5); 
  if(EMERGENCY==1) goto finish; 
 
  digitalWrite(TRIAC_Extractor,HIGH); 
  digitalWrite(LED_Extractor, HIGH); 
  GLCD.CursorToXY(0,48); 
  GLCD.print("Extractor Ok!"); 
 
  wait_seconds(5); 
  if(EMERGENCY==1) goto finish; 
 
  GLCD.CursorToXY(0,56); 
  GLCD.print("Proceso Terminado"); 
 
 delay(500); 
 digitalWrite(Bocina,HIGH); 
 delay(1500); 
 digitalWrite(Bocina,LOW); 



  
 finish:; 
 
} 
 
 
void wait_seconds(int segundos){ 
 
int secup=0; 
 
while(segundos*10 >= secup){ 
 
    TECLA = leer_tecla(); 
    if((TECLA == ON_OFF) || (DatoBluetooth==ON_OFF)){ EMERGENCY=1; break;} 
    delay(100); 
    secup++; 
} 
} 
 
 
/**************************************************************/ 
/*FUNCION LEER TECLADO MATRICIAL                              */ 
/**************************************************************/ 
char  leer_tecla(void){ 
//declaracion de variables privadas correspondientes a  
//esta funcion, la funcion devuelbe el valor de la tecla  
//pulsada en la variable publica tecla. 
   unsigned char  i;    //indice del for de las filas.   
   char teclaX;   
    
   char   boton[3][5] = {{'F' , 'E' , 'D' , 'C' , 'B'},   //FILA3 
                         {'A' , '9' , '8' , '7' , '6'},   //FILA2     
                         {'5' , '4' , '3' , '2' , '1'}};  //FILA1 
                         /*COL1  COL2  COL3  COL4  COL5*/ 
    
      for (i=0;i<3;i++){ 
 
      digitalWrite(F3,HIGH); 
      digitalWrite(F2,HIGH); 
      digitalWrite(F1,HIGH); 
         
      digitalWrite(F3-i,LOW); 
 
      if(!digitalRead(C1)){sonar(); while(!digitalRead(C1)){}; teclaX=boton[i][0]; goto salir;}//se 
tiene que soltar la tecla para seguir 
      if(!digitalRead(C2)){sonar(); while(!digitalRead(C2)){}; teclaX=boton[i][1]; goto salir;}//se 
tiene que soltar la tecla para seguir 



      if(!digitalRead(C3)){sonar(); while(!digitalRead(C3)){}; teclaX=boton[i][2]; goto salir;}//se 
tiene que soltar la tecla para seguir 
      if(!digitalRead(C4)){sonar(); while(!digitalRead(C4)){}; teclaX=boton[i][3]; goto salir;}//se 
tiene que soltar la tecla para seguir 
      if(!digitalRead(C5)){sonar(); while(!digitalRead(C5)){}; teclaX=boton[i][4]; goto salir;}//se 
tiene que soltar la tecla para seguir 
 
       } 
      teclaX=0; 
salir: 
return teclaX;      
} 
 
 
 
/*****************************************************************************
**********/ 
void menu(){ 
  int i=0; 
   
  GLCD.ClearScreen();//borramos la pantalla 
   
  for(int i=0;i<4;i++) GLCD.DrawRect(0,i*12,127,10); 
  GLCD.FillRect(0,53,63,10); 
  GLCD.FillRect(65,53,63,10); 
   
  GLCD.SelectFont(System5x7,BLACK); 
   
  GLCD.CursorToXY(2,2); 
  GLCD.print("HORAS DE LAMPARA"); 
  GLCD.CursorToXY(2,14); 
  GLCD.print(">>VOLVER A COMENZAR"); 
  GLCD.CursorToXY(2,26); 
  GLCD.print("TEMPERATURA CAMARA"); 
  GLCD.CursorToXY(2,38); 
  if(MODO_TEMPERATURA==1)GLCD.print(">>IR A MODO MANUAL"); 
  if(MODO_TEMPERATURA==0)GLCD.print(">>IR A MODO AUTO"); 
   
  GLCD.SelectFont(System5x7,WHITE); 
  GLCD.CursorToXY(7,55); 
  GLCD.print("CANCELAR"); 
  GLCD.CursorToXY(75,55); 
  GLCD.print("ACEPTAR"); 
   
  GLCD.InvertRect(1,1,125,8); 
  GLCD.InvertRect(1,13,125,8); 
  GLCD.InvertRect(1,25,125,8); 
   



  i=12; 
  now2: 
  
    while(1){ 
    TECLA = leer_tecla(); 
   
    if((TECLA == subir_button) || (DatoBluetooth==subir_button)){ 
    
    if(i==12)goto now2;   
    GLCD.InvertRect(1,i+1,125,8); 
    i=i-24; 
    GLCD.InvertRect(1,i+1,125,8);  
    } 
   
    if((TECLA == bajar_button ) || (DatoBluetooth==bajar_button)){ 
    if(i==36)goto now2;  
    GLCD.InvertRect(1,i+1,125,8);  
    i=i+24; 
    GLCD.InvertRect(1,i+1,125,8);   
    } 
    
  if((TECLA == izquierda_button) || 
(DatoBluetooth==izquierda_button) ){GLCD.InvertRect(1,54,61,8); delay(150); break;} //boton 
cancelar 
  
  if((TECLA == derecha_button) || (DatoBluetooth==derecha_button) ){ 
  GLCD.InvertRect(66,54,60,8); 
  delay(150); 
   
  if(i==12){HORAS_LAMPARA=0; EEPROM.write(0,HORAS_LAMPARA>>8); 
EEPROM.write(1,HORAS_LAMPARA); } 
  if(i==36){if(MODO_TEMPERATURA==1)MODO_TEMPERATURA=0; else 
MODO_TEMPERATURA=1;} 
  break; 
  } //boton ok 
   
  } 
   
} 
 
void sonar(void){ 
 digitalWrite(Bocina,HIGH); 
 delay(150); 
 digitalWrite(Bocina,LOW); 
} 
 
/***********************************************************************/ 
 



void Display_Time(void) { 
 
   GLCD.SelectFont(System5x7,BLACK); 
   GLCD.CursorToXY(50,0); 
   GLCD.Printf("HORAS"); 
   GLCD.CursorToXY(50,10); 
   GLCD.Printf("UV LAMP %u",HORAS_LAMPARA); 
    
   GLCD.CursorToXY(60,20); 
   GLCD.Printf("%i.%i Hz ",FRECUENCIA/10, FRECUENCIA%10); 
    
 
} 
 
 
void InitUART(unsigned long baudrate) 
{ 
   float baudrate2; 
   unsigned long   baudrate1; 
   unsigned long   baudrate3; 
   float baudrate4; 
   char modo=0; 
 
   baudrate1 = F_CPU/(8*baudrate)-1; 
   baudrate2 = F_CPU/(8*baudrate)-1; 
   baudrate2 = baudrate2-baudrate1; 
 
   baudrate3 = F_CPU/(16*baudrate)-1; 
   baudrate4 = F_CPU/(16*baudrate)-1; 
   baudrate4 = baudrate4 - baudrate3; 
  
   if(baudrate2>baudrate4){modo=1; baudrate = baudrate3;} 
   else{baudrate = F_CPU/(8*baudrate)-1; modo==0;} 
 
   UBRR2L = baudrate; 
   UBRR2H = baudrate>>8; 
   UCSR2B = (UCSR2B | _BV(RXEN2) | _BV(TXEN2) | _BV(RXCIE2)); 
 
   If (modo==0){UCSR2A = (UCSR2A | _BV(U2X2));} 
} 
 
void TransmitByte( unsigned char data ) 
{  
   while ( !( UCSR2A & (1<<UDRE2)) ); 
   UDR2 = data; 
} 



Segundos 
transcurridos 

A 1 cm A 2 cm A 3cm A 4 cm A 5 cm 

5 27 31 31 29 30 

10 27 31 32 30 30 

15 28 31 32 30 30 

20 28 31 32 30 30 

25 29 32 32 30 30 

30 30 32 32 31 31 

35 31 33 33 31 31 

40 32 34 33 32 32 

45 34 36 34 33 33 

50 38 39 35 34 34 

55 43 42 37 36 35 

60 49 46 39 38 38 

65 57 51 43 41 40 

70 66 56 46 44 44 

75 79 62 50 49 49 

80 91 68 54 54 54 

85 105 75 59 59 58 

90 119 80 64 66 65 

95 129 87 70 70 69 

100 145 95 76 76 75 

105 158 102 82 82 81 

110 171 110 89 88 87 

115 183 118 95 95 93 

120 193 126 102 101 100 

125 208 132 108 107 105 

130 222 141 116 114 112 

135 235 148 122 119 117 

140 248 156 129 125 123 

145 257 163 135 130 128 

150 271 171 140 136 133 

155 282 177 147 142 138 

160 294 183 152 146 141 

Tabla 1. Muestreo de la temperatura  de la lámpara cada 5 segundos, parte 1. 



165 306 189 157 151 145 

170 314 194 163 155 149 

175 328 200 166 160 154 

180 339 205 171 163 157 

185 348 209 175 167 160 

190 357 213 180 170 163 

195 365 217 183 174 165 

200 377 222 187 177 168 

205 385 225 191 180 171 

210 393 229 194 183 174 

215 401 232 197 186 177 

220 409 236 200 188 179 

225 417 240 202 191 183 

230 425 244 207 194 185 

235 433 246 209 196 188 

240 439 250 212 198 188 

245 444 254 214 200 190 

250 452 256 216 203 193 

255 458 258 219 205 195 

260 465 261 221 207 197 

265 471 262 223 208 199 

270 476 264 224 210 200 

275 483 265 226 212 202 

280 488 267 229 214 203 

285 492 269 230 215 204 

290 497 271 232 216 205 

295 501 272 233 217 206 

300 505 273 234 219 207 

Tabla 1. Muestreo de la temperatura  de la lámpara cada 5 segundos, parte 2. 
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DISTANCIA A LA LÁMPARA UV (CENTÍMETROS) 

Curva de Temperatura vs distancia 

y = -8.166x3 + 93.64x2 - 354.1x + 607 
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Curva de Temperatura vs distancia 

Temperatura medida después de 
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 Fig 1. Mando de Control con teclado de membrana 

Fig 2. Tablero eléctrico del sistema implementado para las pruebas realizadas 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

















IMPORTANT NOTICE 

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any 

semiconductor product or service without notice, and advises its customers to obtain the latest version of relevant 

information to verify, before placing orders, that the information being relied on is current and complete. 

TI warrants performance of its semiconductor products and related software to the specifications applicable at the time 

of sale in accordance with TI’s standard warranty. Testing and other quality control techniques are utilized to the extent 

TI deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily 

performed, except those mandated by government requirements. 

Certain applications using semiconductor products may involve potential risks of death, personal injury, or severe 

property or environmental damage (“Critical Applications”). 

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR 

WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS 

OR OTHER CRITICAL APPLICATIONS. 

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of TI products in 

such applications requires the written approval of an appropriate TI officer. Questions concerning potential risk 

applications should be directed to TI through a local SC sales office. 

In order to minimize risks associated with the customer’s applications, adequate design and operating 

safeguards should be provided by the customer to minimize inherent or procedural hazards. 

TI assumes no liability for applications assistance, customer product design, software performance, or 

infringement of patents or services described herein. Nor does TI warrant or represent that any license, either express 

or implied, is granted under any patent right, copyright, mask work right, or other intellectual property right of TI 

covering or relating to any combination, machine, or process in which such semiconductor products or services 

might be or are used. 

Copyright 1998, Texas Instruments 
Incorporated 















LAMPARA UV 

TERMOCUPLA 

Fig. 1. Ubicación de la termocupla en el túnel de curado uv. 

UBICACIÓN DEL SENSOR DE TEMPERATURA





DIAGRAMA ESQUEMÁTICO DE LA ETAPA DE POTENCIA 



DIAGRAMA FINAL DEL SISTEMA AUTOMATIZADO 
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