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CÓDIGO 
 

 
 
 
 
 

DEL PROGRAMA 
 
 
 
 
 
Microcontrolador 1 
 
 
#include <18F4550.h>  
#device adc=10 
#fuses NOWDT,HS, NOPUT, NOPROTECT 
#use delay(clock=20000000)  
#use fast_io(B) 
#include <lcd4x20.c> 
/************************DECLARACION DE VARIABLES********************************/ 
 
Int16 TEP=0,RPM6;                
float avf;                      
Int cont=0; 
 
 
int16 q,a,i,rev,revol,av,temp,t; 
int16 iny[10][10]={{2240,3600,4800,5240,5700,5770,5790,5030,5760,5790}      
                   {2230,3601,4801,5241,5701,5771,5791,5031,5761,5791}      
                   {2000,3602,4802,5242,5702,5772,5792,5032,5762,5792}                               
                   {2000,3603,4803,5243,5703,5773,5793,5033,5763,5793} 
                   {2000,2980,4620,5070,5740,5850,5980,5990,6050,6040} 
                   {2000,2460,3880,4400,5110,5260,5380,5410,5640,5400} 
                   {2000,3220,4490,4960,5500,5600,5650,5160,5720,5660} 
                   {2000,2400,3950,4560,5560,5850,6030,5890,6110,6110} 
                   {2000,2400,3790,4690,6040,6580,6720,6360,6720,6720} 
                   {2000,2300,3050,4510,5550,5980,6000,6050,6060,6020}}; 
    
int16 avc[10][10]={{200,300,300,300,300,300,300,300,300,300}                                
                  {200,300,300,300,300,300,300,300,300,300}                               
                  {200,300,300,300,300,300,300,300,300,300}                               
                  {200,300,300,300,300,300,300,300,300,300} 
                  {400,562,403,359,348,334,330,328,328,329} 
                  {400,560,527,517,448,421,404,373,372,374} 
                  {600,600,580,555,549,500,485,503,490,492} 
                  {600,600,534,493,440,459,464,464,459,462} 
                  {600,600,479,457,431,416,416,419,416,415} 
                  {600,600,488,491,471,470,442,455,452,451}}; 
 
/*************************************INTERRUPCIONES*****************************/ 
#int_ext 
void funcion_ext_int(){     
   TEP=get_timer1();         //Valor del Timer1   
   set_timer1(0);            //Inicializa TMR1 
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   cont++; 
   if(cont==1){ 
       
      output_high(PIN_B5);       //Señal de inyeccion 
      output_low(PIN_B5); 
   } 
   if(cont==10){ 
      output_high(PIN_B4);       //Pulso para calcular revoluciones en PIC2 
      output_low(PIN_B4);    
   } 
   if(cont==11){ 
      output_high(PIN_B4);       //Pulso para calcular revoluciones en PIC2 
      output_low(PIN_B4);     
   } 
   if(cont==12){ 
      cont=0; 
   } 
       
} 
 
 
/***********************************MAIN***************************************/ 
void main() { 
    
   set_tris_B(0x0F);          // B0-B3 como entrada, B4-B7 como salida    
   port_b_pullups(TRUE);      //Pull-up para RB0 
          
     
   setup_timer_1(T1_INTERNAL|T1_DIV_BY_4);   // ConfiguraciÛn TIMER1 
   enable_interrupts(int_ext);        //Configuracion interrupciones 
   ext_int_edge(0,L_TO_H); 
   enable_interrupts(global); 
      
   setup_adc(AN0_TO_AN4);            //Canal 0-4 analÛgico 
   setup_adc(ADC_CLOCK_DIV_16); 
   set_timer1(0);                    //Inicializa TMR1 
    
    
   lcd_init();                      //Inicializa LCD 
    
    
   for(;;){ 
    
   set_adc_channel(0);           //Habilitación canal0 
      delay_us(5); 
      q = read_adc();                  //Lectura canal0 
      a = q/10; 
       
       
       
      set_adc_channel(1);           //Habilitación canal1 
      delay_us(5); 
      t = read_adc();                  //Lectura canal1 
      temp = t/10; 
       
     If(a>100){ 
      a=100; 
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     } 
      
      
     RPM6=500000/(2*TEP);                  
     rev=RPM6*12.4616;                              
      
           
     revol=rev/1000; 
      
     if ((a>=0)&(a<=10)){ 
        switch(revol){ 
            case 0: i=iny[0][0]; break; 
            case 1: i=iny[1][0]; break; 
            case 2: i=iny[2][0]; break; 
            case 3: i=iny[3][0]; break; 
            case 4: i=iny[4][0]; break; 
            case 5: i=iny[5][0]; break; 
            case 6: i=iny[6][0]; break; 
            case 7: i=iny[7][0]; break; 
            case 8: i=iny[8][0]; break; 
            default: i=iny[9][0]; 
         } 
       } 
      else if((a>11)&(a<=20)){ 
        switch(revol){ 
            case 0: i=iny[0][1]; break;  
            case 1: i=iny[1][1]; break; 
            case 2: i=iny[2][1]; break; 
            case 3: i=iny[3][1]; break; 
            case 4: i=iny[4][1]; break; 
            case 5: i=iny[5][1]; break; 
            case 6: i=iny[6][1]; break; 
            case 7: i=iny[7][1]; break; 
            case 8: i=iny[8][1]; break; 
            default: i=iny[9][1]; 
      } 
      } 
      else if((a>20)&(a<=30)){ 
         switch(revol){ 
            case 0: i=iny[0][2]; break; 
            case 1: i=iny[1][2]; break; 
            case 2: i=iny[2][2]; break; 
            case 3: i=iny[3][2]; break; 
            case 4: i=iny[4][2]; break; 
            case 5: i=iny[5][2]; break; 
            case 6: i=iny[6][2]; break; 
            case 7: i=iny[7][2]; break; 
            case 8: i=iny[8][2]; break; 
            default: i=iny[9][2]; 
      } 
      } 
      else if((a>30)&(a<=40)){ 
         switch(revol){ 
            case 0: i=iny[0][3]; break; 
            case 1: i=iny[1][3]; break; 
            case 2: i=iny[2][3]; break; 
            case 3: i=iny[3][3]; break; 
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            case 4: i=iny[4][3]; break; 
            case 5: i=iny[5][3]; break; 
            case 6: i=iny[6][3]; break; 
            case 7: i=iny[7][3]; break; 
            case 8: i=iny[8][3]; break; 
            default: i=iny[9][3]; 
      } 
      } 
      else if((a>40)&(a<=50)){ 
         switch(revol){ 
            case 0: i=iny[0][4]; break; 
            case 1: i=iny[1][4]; break; 
            case 2: i=iny[2][4]; break; 
            case 3: i=iny[3][4]; break; 
            case 4: i=iny[4][4]; break; 
            case 5: i=iny[5][4]; break; 
            case 6: i=iny[6][4]; break; 
            case 7: i=iny[7][4]; break; 
            case 8: i=iny[8][4]; break; 
            default:  i=iny[9][4]; 
      } 
      } 
      else if((a>50)&(a<=60)){ 
         switch(revol){ 
            case 0: i=iny[0][5]; break; 
            case 1: i=iny[1][5]; break; 
            case 2: i=iny[2][5]; break; 
            case 3: i=iny[3][5]; break; 
            case 4: i=iny[4][5]; break; 
            case 5: i=iny[5][5]; break; 
            case 6: i=iny[6][5]; break; 
            case 7: i=iny[7][5]; break; 
            case 8: i=iny[8][5]; break; 
            default: i=iny[9][5]; 
      } 
      } 
      else if((a>60)&(a<=70)){ 
         switch(revol){ 
            case 0: i=iny[0][6]; break; 
            case 1: i=iny[1][6]; break; 
            case 2: i=iny[2][6]; break; 
            case 3: i=iny[3][6]; break; 
            case 4: i=iny[4][6]; break; 
            case 5: i=iny[5][6]; break; 
            case 6: i=iny[6][6]; break; 
            case 7: i=iny[7][6]; break; 
            case 8: i=iny[8][6]; break; 
            default: i=iny[9][6]; 
      } 
      } 
      else if((a>70)&(a<=80)){ 
         switch(revol){ 
            case 0: i=iny[0][7]; break; 
            case 1: i=iny[1][7]; break; 
            case 2: i=iny[2][7]; break; 
            case 3: i=iny[3][7]; break; 
            case 4: i=iny[4][7]; break; 
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            case 5: i=iny[5][7]; break; 
            case 6: i=iny[6][7]; break; 
            case 7: i=iny[7][7]; break; 
            case 8: i=iny[8][7]; break; 
            default: i=iny[9][7]; 
      } 
      } 
      else if((a>80)&(a<=90)){ 
         switch(revol){ 
            case 0: i=iny[0][8]; break; 
            case 1: i=iny[1][8]; break; 
            case 2: i=iny[2][8]; break; 
            case 3: i=iny[3][8]; break; 
            case 4: i=iny[4][8]; break; 
            case 5: i=iny[5][8]; break; 
            case 6: i=iny[6][8]; break; 
            case 7: i=iny[7][8]; break; 
            case 8: i=iny[8][8];break; 
            default: i=iny[9][8]; 
      } 
      } 
      else if(a>90){ 
         switch(revol){ 
            case 0: i=iny[0][9]; break; 
            case 1: i=iny[1][9]; break; 
            case 2: i=iny[2][9]; break; 
            case 3: i=iny[3][9]; break; 
            case 4: i=iny[4][9]; break; 
            case 5: i=iny[5][9]; break; 
            case 6: i=iny[6][9]; break; 
            case 7: i=iny[7][9]; break; 
            case 8: i=iny[8][9]; break; 
            default: i=iny[9][9]; 
      } 
      } 
   
      
     if ((a>=0)&(a<=10)){ 
        switch(revol){ 
            case 0: av=avc[0][0]; break; 
            case 1: av=avc[1][0]; break; 
            case 2: av=avc[2][0]; break; 
            case 3: av=avc[3][0]; break; 
            case 4: av=avc[4][0]; break; 
            case 5: av=avc[5][0]; break; 
            case 6: av=avc[6][0]; break; 
            case 7: av=avc[7][0]; break; 
            case 8: av=avc[8][0]; break; 
            default: av=avc[9][0]; 
      } 
       } 
      else if((a>11)&(a<=20)){ 
        switch(revol){ 
            case 0: av=avc[0][1]; break; 
            case 1: av=avc[1][1]; break; 
            case 2: av=avc[2][1]; break; 
            case 3: av=avc[3][1]; break; 
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            case 4: av=avc[4][1]; break; 
            case 5: av=avc[5][1]; break; 
            case 6: av=avc[6][1]; break; 
            case 7: av=avc[7][1]; break; 
            case 8: av=avc[8][1]; break; 
            default: av=avc[9][1]; 
      } 
      } 
      else if((a>20)&(a<=30)){ 
         switch(revol){ 
            case 0: av=avc[0][2]; break; 
            case 1: av=avc[1][2]; break; 
            case 2: av=avc[2][2]; break; 
            case 3: av=avc[3][2]; break; 
            case 4: av=avc[4][2]; break; 
            case 5: av=avc[5][2]; break; 
            case 6: av=avc[6][2]; break; 
            case 7: av=avc[7][2]; break; 
            case 8: av=avc[8][2]; break; 
            default: av=avc[9][2]; 
      } 
      } 
      else if((a>30)&(a<=40)){ 
         switch(revol){ 
            case 0: av=avc[0][3]; break; 
            case 1: av=avc[1][3]; break; 
            case 2: av=avc[2][3]; break; 
            case 3: av=avc[3][3]; break; 
            case 4: av=avc[4][3]; break; 
            case 5: av=avc[5][3]; break; 
            case 6: av=avc[6][3]; break; 
            case 7: av=avc[7][3]; break; 
            case 8: av=avc[8][3]; break; 
            default: av=avc[9][3]; 
      } 
      } 
      else if((a>40)&(a<=50)){ 
         switch(revol){ 
            case 0: av=avc[0][4]; break; 
            case 1: av=avc[1][4]; break; 
            case 2: av=avc[2][4]; break; 
            case 3: av=avc[3][4]; break; 
            case 4: av=avc[4][4]; break; 
            case 5: av=avc[5][4]; break; 
            case 6: av=avc[6][4]; break; 
            case 7: av=avc[7][4]; break; 
            case 8: av=avc[8][4]; break; 
            default: av=avc[9][4]; 
      } 
      } 
      else if((a>50)&(a<=60)){ 
         switch(revol){ 
            case 0: av=avc[0][5]; break; 
            case 1: av=avc[1][5]; break; 
            case 2: av=avc[2][5]; break; 
            case 3: av=avc[3][5]; break; 
            case 4: av=avc[4][5]; break; 
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            case 5: av=avc[5][5]; break; 
            case 6: av=avc[6][5]; break; 
            case 7: av=avc[7][5]; break; 
            case 8: av=avc[8][5]; break; 
            default: av=avc[9][5]; 
      } 
      } 
      else if((a>60)&(a<=70)){ 
         switch(revol){ 
            case 0: av=avc[0][6]; break; 
            case 1: av=avc[1][6]; break; 
            case 2: av=avc[2][6]; break; 
            case 3: av=avc[3][6]; break; 
            case 4: av=avc[4][6]; break; 
            case 5: av=avc[5][6]; break; 
            case 6: av=avc[6][6]; break; 
            case 7: av=avc[7][6]; break; 
            case 8: av=avc[8][6]; break; 
            default: av=avc[9][6]; 
      } 
      } 
      else if((a>70)&(a<=80)){ 
         switch(revol){ 
            case 0: av=avc[0][7]; break; 
            case 1: av=avc[1][7]; break; 
            case 2: av=avc[2][7]; break; 
            case 3: av=avc[3][7]; break; 
            case 4: av=avc[4][7]; break; 
            case 5: av=avc[5][7]; break; 
            case 6: av=avc[6][7]; break; 
            case 7: av=avc[7][7]; break; 
            case 8: av=avc[8][7]; break; 
            default: av=avc[9][7]; 
      } 
      } 
      else if((a>80)&(a<=90)){ 
         switch(revol){ 
            case 0: av=avc[0][8]; break; 
            case 1: av=avc[1][8]; break; 
            case 2: av=avc[2][8]; break; 
            case 3: av=avc[3][8]; break; 
            case 4: av=avc[4][8]; break; 
            case 5: av=avc[5][8]; break; 
            case 6: av=avc[6][8]; break; 
            case 7: av=avc[7][8]; break; 
            case 8: av=avc[8][8]; break; 
            default: av=avc[9][8]; 
      } 
      } 
      else if(a>90){ 
         switch(revol){ 
            case 0: av=avc[0][9]; break; 
            case 1: av=avc[1][9]; break; 
            case 2: av=avc[2][9]; break; 
            case 3: av=avc[3][9]; break; 
            case 4: av=avc[4][9]; break; 
            case 5: av=avc[5][9]; break; 
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            case 6: av=avc[6][9]; break; 
            case 7: av=avc[7][9]; break; 
            case 8: av=avc[8][9]; break; 
            default: av=avc[9][9]; 
      } 
      } 
    
       
    
   if(temp<=60){ 
      i=i*1.1; 
   } 
    
    
   if(rev>10000){ 
      i=0; 
   } 
       
   avf=av/10.0;    
    
   lcd_gotoxy(1,1); 
   printf(lcd_putc, "A=%3lu ", a); 
   lcd_gotoxy(10,1); 
   printf(lcd_putc, "Tp=%3lu C", temp); 
   lcd_gotoxy(1,2); 
   printf(lcd_putc, "Rev =%5lu rpm", rev); 
   lcd_gotoxy(1,3); 
   printf(lcd_putc, "Tin=%5lu us", i); 
   lcd_gotoxy(1,4); 
   printf(lcd_putc, "Avan=%3.1f g", avf); 
    
    
   } 
   } 
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Microcontrolador 2 
 
 
 
#include <18F4550.h>  
#device adc=10 
#fuses NOWDT,HS, NOPUT, NOPROTECT,USBDIV,PLL5,VREGEN,NOLVP,NODEBUG 
#device high_ints=TRUE 
#use delay(clock=20000000) 
 
#define USB_HID_DEVICE     FALSE              
#define USB_EP1_TX_ENABLE  USB_ENABLE_BULK    
#define USB_EP1_RX_ENABLE  USB_ENABLE_BULK    
#define USB_EP1_TX_SIZE    64                 
#define USB_EP1_RX_SIZE    64                  
 
#include <pic18_usb.h>      
#include <PicUSB.h>         //Configuracion del USB y los descriptores para este dispositivo 
#include <usb.c>            
 
 
 
 
 
 
/******************************DECLARACION DE VARIABLES***************************************/ 
 
float aux,aux1,aux2,aux3,aux4,aux5,bujia,av1,mch,trev; 
int cont=0; 
int8 a,temp; 
int8  iH,iL,revH,revL,avH,avL; 
Int16 TEP=0,RPM6,tin,av,tbuj,t; 
int16 q,i,rev,revol; 
int8 envio[8]; 
int16 iny[10][10]={{2240,3600,4800,5240,5700,5770,5790,5030,5760,5790}      
                   {2230,3601,4801,5241,5701,5771,5791,5031,5761,5791}      
                   {2000,3602,4802,5242,5702,5772,5792,5032,5762,5792}                               
                   {2000,3603,4803,5243,5703,5773,5793,5033,5763,5793} 
                   {2000,2980,4620,5070,5740,5850,5980,5990,6050,6040} 
                   {2000,2460,3880,4400,5110,5260,5380,5410,5640,5400} 
                   {2000,3220,4490,4960,5500,5600,5650,5160,5720,5660} 
                   {2000,2400,3950,4560,5560,5850,6030,5890,6110,6110} 
                   {2000,2400,3790,4690,6040,6580,6720,6360,6720,6720} 
                   {2000,2300,3050,4510,5550,5980,6000,6050,6060,6020}}; 
 
int16 avc[10][10]={{200,300,300,300,300,300,300,300,300,300}                                
                  {200,300,300,300,300,300,300,300,300,300}                               
                  {200,300,300,300,300,300,300,300,300,300}                               
                  {200,300,300,300,300,300,300,300,300,300} 
                  {400,562,403,359,348,334,330,328,328,329} 
                  {400,560,527,517,448,421,404,373,372,374} 
                  {600,600,580,555,549,500,485,503,490,492} 
                  {600,600,534,493,440,459,464,464,459,462} 
                  {600,600,479,457,431,416,416,419,416,415} 
                  {600,600,488,491,471,470,442,455,452,451}}; 
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/*****************************INTERRUPCIONES***************************************************/ 
 
#int_ext1                                 //interrupcion calculo rpm 
void funcion_ext_int1(){     
 
   if(cont==0){ 
      TEP=get_timer1(); 
      cont++;    
   } 
   if(cont==1){ 
      set_timer1(0); 
       
      cont=0; 
   } 
    
} 
 
 
#int_ext high                            //Interrupcion inicio de inyeccion  
void funcion_ext_int(){                   //carga de timers 
   output_high(PIN_B5); 
   output_high(PIN_B4); 
   set_timer0(tin);  
   set_timer1(tbuj); 
   cont=0; 
      
  } 
   
#int_timer0                            //Interrupcion de apagado inyeccion 
void funcion_int_timer0(){ 
    
   output_low(PIN_B4); 
 
} 
 
#int_timer1                            //interrupcion de encendido 
void funcion_int_timer1(){ 
    
   output_low(PIN_B5); 
 
} 
 
/*************************************MAIN*********************************************************/ 
void main() { 
    
   set_tris_B(0x0F);                      // B0-B3 como entrada, B4-B7 como salida    
   port_b_pullups(TRUE);                  //Pull-up para RB0 
          
    
   setup_timer_1(T1_INTERNAL|T1_DIV_BY_4);        
   setup_timer_0(RTCC_INTERNAL|RTCC_DIV_8);       
   enable_interrupts(int_ext);                  //Habilitacion interrupciones 
   enable_interrupts(int_ext1); 
   enable_interrupts(int_timer0); 
   enable_interrupts(int_timer1); 
   ext_int_edge(0,L_TO_H); 
   enable_interrupts(global); 
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   setup_adc(AN0_TO_AN4);              //Canal 0-4 analogico 
   setup_adc(ADC_CLOCK_DIV_16);        //Reloj del ADC entre 16 
 
 
usb_init(); 
usb_wait_for_enumeration(); 
 
for (;;) { 
    
    
   set_adc_channel(0);           //Habilitacion canal0 
      delay_us(5); 
      q = read_adc();                  //Lectura canal0 
      a = q/10; 
    
   set_adc_channel(1);           //Habilitacion canal1 
      delay_us(5); 
      t = read_adc();                  //Lectura canal1 
      temp = t/10; 
    
   If(a>100){ 
      a=100; 
     } 
    
    
   RPM6=500000/(2*TEP);                  
   rev=RPM6*12.4616;                                           
           
   revol=rev/1000; 
      
     if ((a>=0)&(a<=10)){ 
        switch(revol){ 
            case 0: i=iny[0][0]; break; 
            case 1: i=iny[1][0]; break; 
            case 2: i=iny[2][0]; break; 
            case 3: i=iny[3][0]; break; 
            case 4: i=iny[4][0]; break; 
            case 5: i=iny[5][0]; break; 
            case 6: i=iny[6][0]; break; 
            case 7: i=iny[7][0]; break; 
            case 8: i=iny[8][0]; break; 
            default: i=iny[9][0]; 
         } 
       } 
      else if((a>11)&(a<=20)){ 
        switch(revol){ 
            case 0: i=iny[0][1]; break;  
            case 1: i=iny[1][1]; break; 
            case 2: i=iny[2][1]; break; 
            case 3: i=iny[3][1]; break; 
            case 4: i=iny[4][1]; break; 
            case 5: i=iny[5][1]; break; 
            case 6: i=iny[6][1]; break; 
            case 7: i=iny[7][1]; break; 
            case 8: i=iny[8][1]; break; 
            default: i=iny[9][1]; 



12 
 

      } 
      } 
      else if((a>20)&(a<=30)){ 
         switch(revol){ 
            case 0: i=iny[0][2]; break; 
            case 1: i=iny[1][2]; break; 
            case 2: i=iny[2][2]; break; 
            case 3: i=iny[3][2]; break; 
            case 4: i=iny[4][2]; break; 
            case 5: i=iny[5][2]; break; 
            case 6: i=iny[6][2]; break; 
            case 7: i=iny[7][2]; break; 
            case 8: i=iny[8][2]; break; 
            default: i=iny[9][2]; 
      } 
      } 
      else if((a>30)&(a<=40)){ 
         switch(revol){ 
            case 0: i=iny[0][3]; break; 
            case 1: i=iny[1][3]; break; 
            case 2: i=iny[2][3]; break; 
            case 3: i=iny[3][3]; break; 
            case 4: i=iny[4][3]; break; 
            case 5: i=iny[5][3]; break; 
            case 6: i=iny[6][3]; break; 
            case 7: i=iny[7][3]; break; 
            case 8: i=iny[8][3]; break; 
            default: i=iny[9][3]; 
      } 
      } 
      else if((a>40)&(a<=50)){ 
         switch(revol){ 
            case 0: i=iny[0][4]; break; 
            case 1: i=iny[1][4]; break; 
            case 2: i=iny[2][4]; break; 
            case 3: i=iny[3][4]; break; 
            case 4: i=iny[4][4]; break; 
            case 5: i=iny[5][4]; break; 
            case 6: i=iny[6][4]; break; 
            case 7: i=iny[7][4]; break; 
            case 8: i=iny[8][4]; break; 
            default:  i=iny[9][4]; 
      } 
      } 
      else if((a>50)&(a<=60)){ 
         switch(revol){ 
            case 0: i=iny[0][5]; break; 
            case 1: i=iny[1][5]; break; 
            case 2: i=iny[2][5]; break; 
            case 3: i=iny[3][5]; break; 
            case 4: i=iny[4][5]; break; 
            case 5: i=iny[5][5]; break; 
            case 6: i=iny[6][5]; break; 
            case 7: i=iny[7][5]; break; 
            case 8: i=iny[8][5]; break; 
            default: i=iny[9][5]; 
      } 
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      } 
      else if((a>60)&(a<=70)){ 
         switch(revol){ 
            case 0: i=iny[0][6]; break; 
            case 1: i=iny[1][6]; break; 
            case 2: i=iny[2][6]; break; 
            case 3: i=iny[3][6]; break; 
            case 4: i=iny[4][6]; break; 
            case 5: i=iny[5][6]; break; 
            case 6: i=iny[6][6]; break; 
            case 7: i=iny[7][6]; break; 
            case 8: i=iny[8][6]; break; 
            default: i=iny[9][6]; 
      } 
      } 
      else if((a>70)&(a<=80)){ 
         switch(revol){ 
            case 0: i=iny[0][7]; break; 
            case 1: i=iny[1][7]; break; 
            case 2: i=iny[2][7]; break; 
            case 3: i=iny[3][7]; break; 
            case 4: i=iny[4][7]; break; 
            case 5: i=iny[5][7]; break; 
            case 6: i=iny[6][7]; break; 
            case 7: i=iny[7][7]; break; 
            case 8: i=iny[8][7]; break; 
            default: i=iny[9][7]; 
      } 
      } 
      else if((a>80)&(a<=90)){ 
         switch(revol){ 
            case 0: i=iny[0][8]; break; 
            case 1: i=iny[1][8]; break; 
            case 2: i=iny[2][8]; break; 
            case 3: i=iny[3][8]; break; 
            case 4: i=iny[4][8]; break; 
            case 5: i=iny[5][8]; break; 
            case 6: i=iny[6][8]; break; 
            case 7: i=iny[7][8]; break; 
            case 8: i=iny[8][8];break; 
            default: i=iny[9][8]; 
      } 
      } 
      else if(a>90){ 
         switch(revol){ 
            case 0: i=iny[0][9]; break; 
            case 1: i=iny[1][9]; break; 
            case 2: i=iny[2][9]; break; 
            case 3: i=iny[3][9]; break; 
            case 4: i=iny[4][9]; break; 
            case 5: i=iny[5][9]; break; 
            case 6: i=iny[6][9]; break; 
            case 7: i=iny[7][9]; break; 
            case 8: i=iny[8][9]; break; 
            default: i=iny[9][9]; 
      } 
      } 
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if ((a>=0)&(a<=10)){ 
        switch(revol){ 
            case 0: av=avc[0][0]; break; 
            case 1: av=avc[1][0]; break; 
            case 2: av=avc[2][0]; break; 
            case 3: av=avc[3][0]; break; 
            case 4: av=avc[4][0]; break; 
            case 5: av=avc[5][0]; break; 
            case 6: av=avc[6][0]; break; 
            case 7: av=avc[7][0]; break; 
            case 8: av=avc[8][0]; break; 
            default: av=avc[9][0]; 
      } 
       } 
      else if((a>11)&(a<=20)){ 
        switch(revol){ 
            case 0: av=avc[0][1]; break; 
            case 1: av=avc[1][1]; break; 
            case 2: av=avc[2][1]; break; 
            case 3: av=avc[3][1]; break; 
            case 4: av=avc[4][1]; break; 
            case 5: av=avc[5][1]; break; 
            case 6: av=avc[6][1]; break; 
            case 7: av=avc[7][1]; break; 
            case 8: av=avc[8][1]; break; 
            default: av=avc[9][1]; 
      } 
      } 
      else if((a>20)&(a<=30)){ 
         switch(revol){ 
            case 0: av=avc[0][2]; break; 
            case 1: av=avc[1][2]; break; 
            case 2: av=avc[2][2]; break; 
            case 3: av=avc[3][2]; break; 
            case 4: av=avc[4][2]; break; 
            case 5: av=avc[5][2]; break; 
            case 6: av=avc[6][2]; break; 
            case 7: av=avc[7][2]; break; 
            case 8: av=avc[8][2]; break; 
            default: av=avc[9][2]; 
      } 
      } 
      else if((a>30)&(a<=40)){ 
         switch(revol){ 
            case 0: av=avc[0][3]; break; 
            case 1: av=avc[1][3]; break; 
            case 2: av=avc[2][3]; break; 
            case 3: av=avc[3][3]; break; 
            case 4: av=avc[4][3]; break; 
            case 5: av=avc[5][3]; break; 
            case 6: av=avc[6][3]; break; 
            case 7: av=avc[7][3]; break; 
            case 8: av=avc[8][3]; break; 
            default: av=avc[9][3]; 
      } 
      } 
      else if((a>40)&(a<=50)){ 
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         switch(revol){ 
            case 0: av=avc[0][4]; break; 
            case 1: av=avc[1][4]; break; 
            case 2: av=avc[2][4]; break; 
            case 3: av=avc[3][4]; break; 
            case 4: av=avc[4][4]; break; 
            case 5: av=avc[5][4]; break; 
            case 6: av=avc[6][4]; break; 
            case 7: av=avc[7][4]; break; 
            case 8: av=avc[8][4]; break; 
            default: av=avc[9][4]; 
      } 
      } 
      else if((a>50)&(a<=60)){ 
         switch(revol){ 
            case 0: av=avc[0][5]; break; 
            case 1: av=avc[1][5]; break; 
            case 2: av=avc[2][5]; break; 
            case 3: av=avc[3][5]; break; 
            case 4: av=avc[4][5]; break; 
            case 5: av=avc[5][5]; break; 
            case 6: av=avc[6][5]; break; 
            case 7: av=avc[7][5]; break; 
            case 8: av=avc[8][5]; break; 
            default: av=avc[9][5]; 
      } 
      } 
      else if((a>60)&(a<=70)){ 
         switch(revol){ 
            case 0: av=avc[0][6]; break; 
            case 1: av=avc[1][6]; break; 
            case 2: av=avc[2][6]; break; 
            case 3: av=avc[3][6]; break; 
            case 4: av=avc[4][6]; break; 
            case 5: av=avc[5][6]; break; 
            case 6: av=avc[6][6]; break; 
            case 7: av=avc[7][6]; break; 
            case 8: av=avc[8][6]; break; 
            default: av=avc[9][6]; 
      } 
      } 
      else if((a>70)&(a<=80)){ 
         switch(revol){ 
            case 0: av=avc[0][7]; break; 
            case 1: av=avc[1][7]; break; 
            case 2: av=avc[2][7]; break; 
            case 3: av=avc[3][7]; break; 
            case 4: av=avc[4][7]; break; 
            case 5: av=avc[5][7]; break; 
            case 6: av=avc[6][7]; break; 
            case 7: av=avc[7][7]; break; 
            case 8: av=avc[8][7]; break; 
            default: av=avc[9][7]; 
      } 
      } 
      else if((a>80)&(a<=90)){ 
         switch(revol){ 
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            case 0: av=avc[0][8]; break; 
            case 1: av=avc[1][8]; break; 
            case 2: av=avc[2][8]; break; 
            case 3: av=avc[3][8]; break; 
            case 4: av=avc[4][8]; break; 
            case 5: av=avc[5][8]; break; 
            case 6: av=avc[6][8]; break; 
            case 7: av=avc[7][8]; break; 
            case 8: av=avc[8][8]; break; 
            default: av=avc[9][8]; 
      } 
      } 
      else if(a>90){ 
         switch(revol){ 
            case 0: av=avc[0][9]; break; 
            case 1: av=avc[1][9]; break; 
            case 2: av=avc[2][9]; break; 
            case 3: av=avc[3][9]; break; 
            case 4: av=avc[4][9]; break; 
            case 5: av=avc[5][9]; break; 
            case 6: av=avc[6][9]; break; 
            case 7: av=avc[7][9]; break; 
            case 8: av=avc[8][9]; break; 
            default: av=avc[9][9]; 
      } 
      } 
       
    if(temp<=60){ 
      i=i*1.1; 
   }  
    if(rev>10000){ 
      i=0; 
   } 
 
/******************************CALCULO DEL AVANCE EN TIEMPO******************************/ 
    trev=60000000/rev;                     
    av1=av/10.0;                           
    mch=(trev/360)*av1;                    
    bujia=trev-mch;                        
 
 
/******************************CARGA TIMER 1, ENCENDIDO***********************************/ 
    aux3=bujia*0.2463;                      
    aux4=aux3/1000000.000000000000;                
    aux5=1250000.000000000000*aux4;         
    tbuj=65536-aux5;                       
     
       
/******************************CARGA TIMER 0, INYECCIO************************************/ 
   aux=i*0.25;                            
   aux1=aux/1000000.000000000000;          
   aux2=625000.000000000000*aux1;           
   tin=65536-aux2;                         
 
       
iL=make8(i,0); //LSB  
iH=make8(i,1); //MSB  
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revL=make8(rev,0); //LSB 
revH=make8(rev,1); //MSB 
avL=make8(av,0); //LSB 
avH=make8(av,1); //MSB 
 
envio[0]=a; 
envio[1]=temp; 
envio[2]=iH; 
envio[3]=iL; 
envio[4]=revH; 
envio[5]=revL; 
envio[6]=avH; 
envio[7]=avL; 
 
   usb_task(); 
   if(usb_enumerated()){ 
          
   usb_put_packet(1,envio,8,USB_DTS_TOGGLE); 
 
 
      } 
       
  } 
} 
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- TIP112 
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- PC 2004 
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- PIC 18F4550 
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