Appendix 

Specific Areas worked on by group members:

Justin Constant:

· 50% of PC Board Soldering and Whiteboard wiring

· 35% of Coding

· Add, Delete, Debug admin functions

· Sensor Calibrations

· Tubing System

· 50% of Report

Derek Bentson:

· 50% of PC Board Soldering and Whiteboard wiring

· 65% of Coding

· Code Verification

· Key Debouncing

· State System

· ADC reading

· 50% of Report

Datasheets for Parts Used:

Gas Sensor:  http://www.figaro.co.jp/en/pdf/2620ProductInfo0105.pdf
Pressure Sensor:  http://www.freescale.com/files/sensors/doc/data_sheet/MPX2050.pdf
STK500:  http://elmicro.com/files/stk500userguide.pdf
Atmel Mega32:  http://instruct1.cit.cornell.edu/courses/ee476/AtmelStuff/full32.pdf
Code:

/*

ECE476 Final Project Code - Breathalyzer Door Lock

Derek Bentson and Justin Constant

05/05/05

PORT A.0, A.1 used for pressure and vapor sensors

PORT B used for the keypad

PORT C used for the LCD

PORT D used for solenoid output

*/

#include <Mega32.h>

#include <delay.h> 

#include <stdio.h>

#include <stdlib.h>

#include <math.h>             

#asm

    .equ __lcd_port=0x15

#endasm

#include <lcd.h> // LCD driver routines

#define LCDwidth 16 //characters

#define t1 
2000 

// two second delay

#define t2
10000          // ten second delay

#define t3 
30              // 30 ms delay

#define MAXKEYS 12

#define begin {

#define end   }

#define MAXCODES 12   

#define CODELENGTH 4

#define AREF 


5.f
//Analog Reference Voltage

#define PRESSURE_THRESH          38
//threshold for if balloon has filled in scaled value (0-255)

#define VAPOR_THRESH    
68      //threshold for gas vapor concentration in scaled value (0-255)

#define BAC_THRESH 

0.10f
//threshold for maximum blood alcohol content

flash unsigned char keytbl[12]={0xed, 0xeb, 0xe7, 0xdd, 0xdb, 0xd7, 0xbd, 0xbb, 0xb7, 0x7d, 0x7b, 0x77};

unsigned char key, butnum, maybe;

unsigned int time,presTime,extra;

unsigned char keycode[5];

unsigned char keycodept;

unsigned int keyv;

unsigned int codetbl[MAXCODES];

unsigned char codenum = 0;

unsigned char locked = 0;   

unsigned char pressure, codewait, addmode, delmode, adcodechange, debug;

unsigned int admincode;

unsigned char adminmode, PVflag;

unsigned char bac;

unsigned char print[8];    

void initialize(void); 

//all the usual mcu stuff 

void codeEntered(void); 
//code has been entered, check to see if correct

void keyPressed(void);  
//key has been pressed, store it

void getKey(void);      
//get key pressed and debounce

void adminCommand(void);
//get administrator command

void checkPressure(void);
//check to see if balloon has filled

void outputBAC(void);

//output BAC result and unlock door

interrupt [TIM0_COMP] void timer0_overflow(void)

begin   

  time++;

  if (time>=62)

  
begin

  
time=0;

  
if (extra>0) extra--;

  
if (presTime>0) presTime--;

  end

end 

void main(void)

begin


initialize();           //initialize hardware components


admincode = 1234;       //initialize admincode to 1234


PVflag = 0; 

//Used to switch between vapor and pressure sensor


keycodept = 0;          //Used to track the number of keys in a punched-in code


adminmode = 0;          // Whether or not user is in administration mode


codewait = 0;           // If the code is waiting for user input (admin mode)


lcd_clear(); 


addmode = 0;            // mode to add codes (admin mode)


delmode = 0;            // mode to delete codes


debug =0;               // debug mod for program testing


adcodechange = 0;       // mode to change administration code


while(1)


begin



    //pressure = 0; 


    if (debug==0)


    begin        


    
getKey();                 // check if key was pressed


    
if (butnum!=0) keyPressed();         // if key was pressed, store it


    
if (keycodept==CODELENGTH) codeEntered();     //if full code entered, check it versus known codes


    
else if (adminmode==1 && keycodept==1) adminCommand();    // if in administration mode, perform action


    
if (locked==0)


    
begin    


        
if (PVflag == 0) checkPressure();             // first check pressure


        
else if (PVflag == 1) outputBAC();            // if flag is tripped, check BAC


    
end


    end


    else                // debug mode


    begin


    
while(1)


    
begin


    
//checkPressure();


    
outputBAC();


    
delay_ms(200);


    
end


    end


end

end

void codeEntered(void)

begin 


int i;


keycodept=0;


keyv=0;


keycode[CODELENGTH] = '\0';


keyv = atoi(keycode);


for(i=0;i<5;i++) keycode[i] = 0;


// if adding, removing, or changing codes, set flags



if (addmode==1 || delmode==1 || adcodechange==1) 


begin



codewait = 0;



adminmode = 1;   



keycodept = 1;


end


else


begin


//first check to see if code matches administration code


if(admincode==keyv)


begin



adminmode = 1;



lcd_clear();



lcd_gotoxy(0,0);



lcd_putsf("Admin: ");



return;


end


// if door is not in permanent lock mode, check valid pass codes


if (locked==0)


begin



    for(codenum=0;codenum<MAXCODES;codenum++)

 

if (codetbl[codenum]==keyv) break;

  
    if (codenum==MAXCODES || keyv==0)

  
    begin

  

//extra=t1;

       

lcd_clear();

       

lcd_gotoxy(0,0);  

    

lcd_putsf("Bad Code");

  

//while(extra>0);

  

delay_ms(t1); 

  

lcd_clear();

  
    end 

  
    else

  
    begin

  

//extra=t1;

       

lcd_clear();

       

lcd_gotoxy(0,0);  

    

lcd_putsf("Unlocked");

    

PORTD.4 = 1;

  

//while(extra>0);

  

delay_ms(t1); 

  

PORTD.4 = 0;

  

lcd_clear();

  
    end

  
end

  
else

  
begin

  

//extra=t1;

       

lcd_clear();

       

lcd_gotoxy(0,0);  

    

lcd_putsf("Locked");

  

//while(extra>0);  


  

delay_ms(t1); 

  

lcd_clear();

  
end  

  
end

end


void keyPressed(void)

begin


keycode[keycodept++]=butnum+0x30;                      // converts button to standard ASCII format


if (keycode[keycodept-1]==0x3B) keycode[keycodept-1] = 0x30;
//corrects for zero button


butnum=0;


lcd_clear();


if(adminmode==0)


begin



lcd_gotoxy(0,0); 



lcd_puts(keycode);


end
  

end

void getKey(void)

   begin


//Gets the Low 4 bits of key


DDRB = 0x0f;

   
PORTB = 0xf0;

   
delay_us(5);

   
key = PINB;

   
//Grabs the high 4 bits of key

   
DDRB = 0xf0;

   
PORTB = 0x0f;

   
delay_us(5);

   
key = (key | PINB);

   
if (key!=0xff)//something is pressed  

   
begin                                

   
    for(butnum=0; butnum<MAXKEYS; butnum++)

   
    
if(keytbl[butnum]==key)  break;


   
    if (butnum==MAXKEYS) butnum=0; // if no matching number was found, invalid button press

  
    else

  
    begin 

  
    
butnum++;
   //adjust by one to make range 1-16

  
    
maybe = key;       //stores key for debounce

  
    
extra = t3;

       

delay_ms(30);

  
    
//Gets the Low 4 bits of key



DDRB = 0x0f;

   

PORTB = 0xf0;

   

delay_us(5);

   

key = PINB;

   

//Grabs the high 4 bits of key

   

DDRB = 0xf0;

   

PORTB = 0x0f;

   

delay_us(5);

   

key = (key | PINB);    //save number     

   

if (key!=maybe) butnum=0;//it was a false reading

   

else

   

begin

   


while(key==maybe) //key is still pressed

   


begin

   

         
//Gets the Low 4 bits of key


       


DDRB = 0x0f;

   
     


PORTB = 0xf0;

   
    


delay_us(5);

   
    


key = PINB;

   
   
 

//Grabs the high 4 bits of key

   
     


DDRB = 0xf0;

   
     


PORTB = 0x0f;

   
    


delay_us(5);

   
    


key = (key | PINB);    //save number 

   
        
end

   

end



   
    end

  
end 
  

  
else butnum=0; //no button is pressed


    end

void checkPressure(void)

begin

        ADCSR.6=1;                   // start another conversion


pressure = ADCH;             // read pressure from ADC


if (pressure < PRESSURE_THRESH)    // if pressure is less than threshold, cavity is being filled



begin



// delete any partial codes that may have been punched in



keycodept=0;



keyv=0;



// pause for 10 seconds for vapor to settle



lcd_clear();

       

lcd_gotoxy(0,0);  

    

lcd_putsf("Reading...");

    

ADMUX=0b00100000;

    

extra=30000;

    

while(extra>0)

    

begin

  
   

ADCSR.6 = 1;

  
   

pressure = ADCH;

  
   

lcd_gotoxy(13,0);

 


sprintf(print,"%d",pressure);




//lcd_puts(print);




extra--;



end

    

PVflag = 1;           // trip flag to invoke gas sensor

    

ADMUX=0b00100001;     // switch to gas sensor's ADC channel


end 

end

void outputBAC(void)

begin


extra=20000;


while(extra>0)         // measure BAC until it has settled


begin



ADCSR.6=1;

 

bac = ADCH;

 

extra--;

 
end 

 
if (debug==0)

 
begin 

  

if(bac<VAPOR_THRESH)        // if user is sober, unlock door



begin


       

lcd_clear();

 
      

lcd_gotoxy(0,0);  

 
   

lcd_putsf("Unlocked");

 
   

lcd_gotoxy(13,0);

 


sprintf(print,"%d",bac);




lcd_puts(print);

 
   

PORTD = 0xff;       // activate solenoid


 

delay_ms(t2);


 

lcd_clear();


  

PORTD = 0x00;
    // deactivate solenoid



end



else                        // if user is not sober, keep door locked



begin


       

lcd_clear();


       

lcd_gotoxy(0,0);  

 
   

lcd_putsf("INTOXICATED!");

 
   

lcd_gotoxy(13,0);

 


sprintf(print,"%d",bac);




lcd_puts(print);

  


delay_ms(t1); 

  


lcd_clear();



end

    

PVflag=0;                   // set flags for next pressure reading

       

ADMUX=0b00100000;           


end  


else


begin

       

ADMUX=0b00100001;



ADCSR.6 = 1;



bac = ADCH;



lcd_clear();



lcd_gotoxy(0,0);



sprintf(print,"%d",bac);



lcd_puts(print);


end     

end

void adminCommand(void)

begin


//administration functions (lock, unlock, add code, rem code, change admin code, etc.)

    keycodept = 0;  

    keycode[0] = keycode[0] - 0x30;


if (keycode[0]==0)
// exit administration mode


begin

       

lcd_clear();



adminmode = 0;


end


if (keycode[0]==1)
//lock the door, no further breathalyzer readings


begin

  

locked=1;

  

extra=t1;

       

lcd_clear();

       

lcd_gotoxy(0,0);  

    

lcd_putsf("Locked");

  

//while(extra>0);

  

delay_ms(t1);  

  

lcd_clear();

  

adminmode = 0;
 



end


if (keycode[0]==2)
//unlock the door


begin

  

locked=0;

  

extra=t1;

       

lcd_clear();

       

lcd_gotoxy(0,0);  

    

lcd_putsf("Normal Mode");

  

//while(extra>0);

  

delay_ms(t1); 

  

lcd_clear(); 

  

adminmode=0;
 



end      


if (codewait==0 && addmode==1)          //if code to be added is complete


begin



for(codenum=0;codenum<MAXCODES;codenum++) if (codetbl[codenum]==0) break;



codetbl[codenum]=keyv;  



adminmode = 0;  


        lcd_clear();



lcd_gotoxy(0,0);  

    

lcd_putsf("Code Added");  

    

delay_ms(t1);

    

lcd_clear();  

    

addmode = 0;

    

codewait = 0;


end


if (keycode[0]==3)            // add user keycode: start point


begin



lcd_clear();



lcd_gotoxy(0,0);  

    

lcd_putsf("Add Code");  

    

delay_ms(t1);

    

lcd_clear();



codewait = 1;  

                addmode = 1;

                adminmode = 0;

        end


if (codewait==0 && delmode==1)       // if code to be deleted is complete


begin



for(codenum=0;codenum<MAXCODES;codenum++) if (codetbl[codenum]==keyv) break;



codetbl[codenum]=0;  



adminmode = 0;  


        lcd_clear();



lcd_gotoxy(0,0);  

    

lcd_putsf("Code Deleted");  

    

delay_ms(t1);

    

lcd_clear();  

    

delmode = 0;

    

codewait = 0;


end        

        if (keycode[0]==4)                  // delete user keycode: start point

        begin

  

lcd_clear();



lcd_gotoxy(0,0);  

    

lcd_putsf("Delete Code");  

    

delay_ms(t1);

    

lcd_clear();



codewait = 1;     //add code

                delmode = 1;

                adminmode = 0;    

        end  

        if (keycode[0]==5)                // debug mode

        begin

  

lcd_clear();



lcd_gotoxy(0,0);  

    

lcd_putsf("Debug");  

    

delay_ms(t1);

    

lcd_clear();

    

debug=1;

  
end

    
if (codewait==0 && adcodechange==1)        // if admin code to be changed is complete


begin



admincode = keyv;  



adminmode = 0;  


        lcd_clear();



lcd_gotoxy(0,0);  

    

lcd_putsf("Admin Changed");  

    

delay_ms(t1);

    

lcd_clear();  

    

adcodechange = 0;

    

codewait = 0;


end                  


if (keycode[0]==9)                // Change from the default administration code: start point


begin



lcd_clear();



lcd_gotoxy(0,0);  

    

lcd_putsf("Change Code");  

    

delay_ms(t1);

    

lcd_clear();



codewait = 1;     //add code

                adcodechange = 1;

                adminmode = 0;

        end   

end

void initialize(void)

begin

 DDRA = 0x00;           // set PORTA to inputs for gas and pressure sensors

 DDRD = 0xFF;       
// set PORTD to output for solenoid, D.0 is solenoid output

 PORTD = 0x00;          // initialize to off

 lcd_clear();

 lcd_gotoxy(0,0);

  //set up timer 0     

  OCR0=249;
   


//1 mSec

  TIMSK=2;
   


//turn on timer 0 cmp-match ISR 

  TCCR0=0b00001011;

//prescalar to 64  and Clr-on-match 

  //init the task timers

  time=0;

  extra=0;    

      //init the A to D converter

   //channel zero/ left adj /EXTERNAL Aref

   //!!!CONNECT Aref jumper!!!!

   ADMUX = 0b00100000;

   //enable ADC and set prescaler to 1/128*16MHz=125,000

   //and clear interupt enable

   //and start a conversion

   ADCSR = 0b11000111;

  //A.0 is pressure sensor

  //A.1 is vapor sensor

  //crank up the ISRs

  #asm

  
sei

  #endasm  

  lcd_init(LCDwidth);      
//initialize the display        

  lcd_clear(); 

end
