I.  Introduction

Modern pinball era began around 1930.  These machines were rather simple, low in cost, and small in size. They were designed to be countertop games, legs were a later addition.  Between 1933 and 1937 electricity, lights, the rear glass and the bumper were added to the machine.  Between 1948 and 1958, after the World War II came what collectors call the “Golden Age of Pinball”.  One of the main reasons for this was the invention of the flipper in 1947.  Late in the 1950’s the digital score system was introduce too the game.

The first drop targets were introduced 1962. In 1979, the first talking game was produced. In the early 1980's, many games started using magnets to let their player try and save the ball. The next major revolution in pinball was not until 1991, when first dot-matrix display appeared. Starting around 1992, all games from all manufacturers have employed a dot-matrix display.

Our MSP430 controlled pinball machine will be a simple model of a baseball game.  Different mode in witch to play will give the player a long playing time.  Consumers like to be given a good value for their money and the easiest way to do this is by letting a single pinball machine have different games inside.


The different modes will include a one player mode of higher score game that will consist in 9 innings a 3 outs per inning and the run scored are recorded In two player mode there will be a Home-Run Derby that the winner will be the one with the more home-runs before 10 outs and a normal game consisting in 6 or 9 innings.
II. Background Information

The Baseball Entertainment Center is an adaptation of the game board “Old Century Baseball”.  This toy was recognized as “Toy of the Year” on 2002 by the Family Fun Magazine and it received other prizes during that year. The board contains certain holes and spots the represent the different batting options on a baseball game (single, double, triple, Home Run and Out). Our labor was to improve the table from a manual system to a fully digital and electronic one. 

As the original toy was so successful, the improved adaptation should have the same results. The difference is not only that the player does no t has to take care anymore of the hits recording and to remember how many out and men on base you have. This new system is going to provide more options to the user, as the “Home Run Derby” mode and the option to control how many innings does he wants to play. Another benefit of the system is that it keeps a record of the top 5 scores on each mode. 
Definitely, the new system will be more expensive. 

III. Hardware Design

The complete connection of the different elements of the project to the MSP 430 is shown on the “System Block Diagram” on figure 1. 
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Figure 1: System Block Diagram

To create the interrupts that the MSP 430 is going to register we are using infrared phototransistors (LT1893-82-0125)[3]. When a ball gets into a specific hole, it sends a signal produced by the phototransistor and is processed by a logic circuit composed of NOR gates (74ls02)[3] and AND gates (74ls11)[3] when necessary, this is shown in figure 2. This information goes to the Port 2 of the MSP, to use the interrupt capability of this port[2], on pins 0 to 4. When the MSP registers an interrupt, it verifies which signal was sent (single, double, etc).
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Figure 2: Interrupt generating circuit. 

  At that moment the system will read from Ports 3.5, 3.6 and 3.7 to establish if the player had a runner on base, represented as first base, second base and third base respectively. Depending on the position of the runners, it will be determined if a run was scored, and the position of the runners is updated. When a hit is recorded or a run is scored, a signal is sent from the Port 6 to increase a counter that keep the amounts on a series of 7 segments displays. This count is produced by a circuit composed of a decade counter (74ls90)[3] and a BCD to 7-segment decoder (74ls47)[3]. This circuit is shown in 
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Figure 3: 7-segment Display
IV. Software design

The first stage of system will be a players and game mode selection, as shown in figure 4.  This will be performed using the LCD and keypad.  The program will ask the user how many players are going to play.
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Figure 4: Main menu flowchart

If the answer is “one”, the program will go to the Game Mode. Then is going to ask how many innings does the player want to play. If the user picks “two” players the system is going to give the options of “Game Mode”, shown in figure 5, or “Homerun Derby”, shown in figure 6.
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Figure 5: Game mode
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Figure 6: Home Run derby flowchart

In figure 7 we can see the full inning flow within the game.
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Figure 7: Inning flowchart

After the games are finished the 5 to high scores are stored for future reference.  The process is shown in figure 8. 
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Figure 8: Score comparator

V. Professional Components
A. Economic 


The cost of the main board on any store is around the $100. In addition to that, we have the electric compounds that will cost around $40. That would be around the $170. 

B. Manufacturability

The manufacturability of the system will depend on how simple and reliable becomes the adaptation of the interrupt sensors. This will vary depending on the available room under the board to work and install the sensors. 

C. Ethical


The project does not break any of the parts of the IEEE Code of Ethics, which was approved on August 1990. It goes along some part of this code, as for example the 6th item of the code, which says “to undertake technological tasks for others only if qualified by training or experience”. This can be seen on the tasks division that we have adopted, giving the main weight of every part to the group member with the bigger expertise on that area. 
D. Social


Our contribution to society with this project will be to provide an entertainment source for all ages. It will combine two of the most known entertainment in the world, so it should have a high demand on the market. 

E. Political


Do not apply

F. Sustainability


Because of the machine mechanical and electrical composition the chance that some of these parts could be damage by time or use is present.  Even though the cost of these individual components is not very high and could be replace with some basic mechanical and electrical knowledge.

G. Health and Safety


This product is considerably safe, as long the user doesn’t abuse of the machine.  H. Environmental


Other than the proper disposal of the machine in the case it permanently damages, we won’t have any significant environmental issue.

I. Experts Opinion

We contacted Eng. Juan Vega Nevares to offer us with an engineering point of view of the project.  One of our main concerned was if we would have enough time to build this project and he told us that with three or four persons in the group we would have enough time to build it and putting it to work.  The other concerned that we brought was the use of the switches versus the sensors and he told us that the switches would be easier and more reliable to use.  But after we told him about our space problem he the suggested us to go with the sensors.
VI. Conclusions


The improvements made to the original Old Century game were a great addition.  Making the score keeping an automatic procedure made the players able to focus more in the playing part of the game and away from the tedious process that was keeping the score in this precise version of a baseball game.  Still, adding an automatic ball launching system and an automatic flipper would have made it more comfortable to the hand and wrist. The other improvement that would make this a more easy going and faster game would have been an automatic ball loader.  This would have reloaded the pinball to the launching system after a played ball.  
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VIII. Appendices

A. Work Distribution Table

	
	Software
	Hardware

	
	Game sequence program & interrupts
	High score code 
	Keypad Code
	LCD Code
	Home Run Derby code
	LCD installation
	Keypad installation
	Sensors installation and testing
	Sensors logic design
	7-segment installation
	Game Board labor

	José Azor
	40%
	50%
	
	
	75%
	50%
	50%
	35%
	60%
	100%
	50%

	Iván Goyco
	
	
	
	10%
	
	
	
	
	
	
	

	Gustavo Sanchez
	
	
	50%
	45%
	
	
	50%
	
	
	
	

	Ricardo Rosado
	60%
	50%
	50%
	45%
	25%
	50%
	
	65%
	40%
	
	50%


B. Laboratory attendance 
	
	January 25-January 31
	February 1-7
	February 8-14
	February 15-21

	
	S
	M
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	W
	T
	F
	S
	S
	M
	T
	W
	T
	F
	S
	S
	M
	T
	W
	T
	F
	S
	S
	M
	T
	W
	T
	F
	S

	José A. Azor
	 
	 
	
	X
	
	 
	 
	 
	
	X
	
	X
	
	 
	 
	X
	
	X
	X
	 
	 
	 
	
	X
	X 
	 X
	 
	 

	Ricardo Rosado
	 
	 
	
	X
	
	 
	 
	 
	 
	X
	
	X
	 
	 
	 
	 X
	 
	X
	 
	 
	 
	 
	
	X
	X 
	 
	X 
	 


	
	February 22-February 28 
	February 29 - March 6
	March 7-13
	March 14-20
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	M
	T
	W
	T
	F
	S
	S
	M
	T
	W
	T
	F
	S
	S
	M
	T
	W
	T
	F
	S
	S
	M
	T
	W
	T
	F
	S

	José A. Azor
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	X
	 
	 
	 
	X
	
	
	X
	
	 
	 
	X
	X
	
	
	 
	 
	 X
	X
	X
	X
	
	 
	 

	Ricardo Rosado
	 
	 
	
	X
	X
	 
	X 
	 
	 X
	
	
	
	 
	 X
	 
	 X
	X 
	
	 
	 
	 
	 
	X
	
	X
	 
	 
	 X


	
	March  21-27
	March 28 - April 3
	April 4-10
	April 11-17

	
	S
	M
	T
	W
	T
	F
	S
	S
	M
	T
	W
	T
	F
	S
	S
	M
	T
	W
	T
	F
	S
	S
	M
	T
	W
	T
	F
	S

	José A. Azor
	 
	 
	
	X
	
	 
	 X
	
	X
	X
	
	X
	
	
	X
	X
	X
	X
	
	
	
	
	X
	
	
	
	
	

	Ricardo Rosado
	 
	 
	
	X
	
	 
	X 
	
	X
	X
	
	
	
	X
	X
	X
	X
	X
	X
	
	X
	X
	X
	
	
	
	
	


	
	April 18-24
	April 25- May 1
	May 2-8
	May 9-15

	
	S
	M
	T
	W
	T
	F
	S
	S
	M
	T
	W
	T
	F
	S
	S
	M
	T
	W
	T
	F
	S
	S
	M
	T
	W
	T
	F
	S

	José A. Azor
	 X
	X
	
	X
	
	
	
	
	
	X
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	

	Ricardo Rosado
	 X
	
	
	X
	X
	
	
	X
	
	X
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	


C. Technical Article
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he Transport Control Protocol Internct
Protocol (TCP/IP) i a task that relieves the kemel
from interrupting to process the [P Stack. This aticle
discusses the uses in which a TCPAP firmware could
increase network performance and ease of
programming. In addition, this article proposes a
parallel framerwork for a TCPIP offleading hardware
implementation

1. Introduction

TCP/IP i a protocal suite used workdwide. It s not
exclusively used for the Intemet. There exist private
nets that also used TCP/IP as their protacol stite.
TCP/IP has heen adopted as the basic pair of Internet
protocols. Many hardware implementations have
been develap based on the TCP/IP or related
protocols pair. Special routers handle UNIX
operating s ystem clones to handle TCP/IP on them
[9). A change to the protacol standard would case a
heavy impact inthe Internet infrastructure. That's
why TPV migration i slow [6] [5]. Actually, there is
no such need (unil the date of this aticle) of change
in the American Continent. Since IPv6 was proposed
as asalution for many [Pv4 milestones, the migration
is notan easy one. Iskes o FIPV6 are currently
<in TCPIP

standard are not so comman. That's why TCP/IP.
kemel processing load can be extracted from any

ing unit. The IP stack could be process
inside a fimware using common BSD Socket
Interface. The irmuiare could be integra
Intlligent Network Interface Card (INIC), a PDA o
cellular phone circuit, a gaming cansole, an Intemet
router forhome networks etc. Virtually in any place.
we want Intemet aceess.

20 Problems in processing TCP/IP

TCRIP load processing faces problems in Multi-
homed hosts, low pover limited resources devices.
and Gigabit networks. This problems will be discuss
in detailin the following sections

21 Multi-homed hosts problems

A Multi-Homed Host s a node inside the Internet
infrastructure that is responsible for handling different
network related ransactions (email service, ile
service, routing, frontend etc.) and contains multiple
data communication media (3] . They depend on

Internet communication for thei existence. High
traffic networks nodes vith  single central
processing unit interrupt the processor each time a
packet i receied [3]. Dat

Software. The processar s constani]
every time a datagram or a datagram fa
received. Upper layers.since layer 2. of the Inernet
Layer model are manipulated by the central
processing unit ofthese multi-homed hosts. Usually
these multi-homed hosts contained multiple net
devices for Intemel communications. These increase
the interrupts. 1FTCP/IP were handle by hardsware by
offloading muli-homed hosts, then applications in the
top ofthe Internet Layer Model would receive more
processing time.

interrupted

22 Low resources device

Devices elass 1.2, or 3 of the architecture discussed
in [4] are low resources devices. Based on this
architecture, devices are handheld wireless relying in
aslow ceniral processing unit. Implementatians in
kemel software must include TCP/IP protccal pair for
Intemet access. Cellular Phones and PDAs with
Intemet Access can include in is architecture a
TCP/P processing firmware. IFTCP/IP can be

October 3031






D. Code

#include  <msp430x14x.h>






int single (void);

int doble (void);

int triple (void);

int homerun (void);

void toggle(int,int);

void juego(void);

extern int init_check(void);

// assemnly funtion

extern void init_soft(void);

//assembly function

extern void refresh_record(int);
//assembly function

int MODE = 0;





// 0 = Full Game

Other = Home Run Derby

int stop = 0;





// detiene el loop semi eterno

int innings = 3;



// cantidad de entradas en el juego normal

int JUGADOR = 2;



// cantidad de jugadores

int y = 0;

int OUTS = 0;

int OUT_MAX = 0;

int OUTS_TOG = 0x01;

//aumenta los OUTS en el display

int HIT_VIS = 0;

int HIT_VIS_TOG = 0x02;
//aumenta los HITS del visitante en el display

int SINGLE_VIS = 0;

int DOUBLE_VIS = 0;

int TRIPLE_VIS = 0;

int HR_VIS = 0;

int HIT_HOME = 0;

int HIT_HOME_TOG = 0x04;//aumenta los HITS del local en el display

int SINGLE_HOME = 0;

int DOUBLE_HOME = 0;

int TRIPLE_HOME = 0;

int HR_HOME = 0;

int RUN_VIS = 0;

int RUN_VIS_TOG = 0x08;
//aumenta las CARRERAS del visitante en el display

int RUN_HOME = 0;

int RUN_HOME_TOG = 0x10;//aumenta las CARRERAS del local en el display

int INNING_TOG = 0x20;
//aumenta los INNINGS en el display

int
RESET_TOG = 0xC0;

//resetea TODOS los displays

int OUTS_RESET = 0x80;
//resetea unicamente los OUTS en el display

int event = 0;

int preevent=0;

int diamante = 0;

int inn = 0;

int s;



// nueva puntuacion alta para comparar con TOP 5 actuales

int bg1; 


//Puntuacion actual mas alta (bg1) a menos alta (bg2) del juego regular

int bg2; 

int bg3; 

int bg4; 

int bg5; 

int HRD1;


//Puntuacion actual mas alta (HRD1) a menos alta (HRD2) del HomeRun Derby

int HRD2;

int HRD3;

int HRD4;

int HRD5;

// Ricardo A. Rosado

void main(void)




{ 


int init = 0;

WDTCTL = WDTPW + WDTHOLD;             // Stop watchdog timer

init = init_check();

if (init != 0x1234){


init_soft();


bg1=0;


bg2=0;


bg3=0;


bg4=0;


bg5=0;


HRD1=0;


HRD2=0;


HRD3=0;


HRD4=0;


HRD5=0;


}

P3DIR |= 0xFF;

P3OUT |= 0x08;

P6DIR |= 0x40;

P6OUT |= 0x40;

P6OUT = 0; 

do{


inn=innings;















//loop semi-eterno 

P3OUT = 0x08;

P6DIR |= 0xC0;//---------------------------------------------


if(OUTS == 0 && HIT_VIS == 0 && HIT_HOME == 0)



toggle(1,RESET_TOG);






//reset a los counters

P6DIR &= 0x3F;//---------------------------------------------


if (MODE == 0){


OUT_MAX = 3;


while (1<inn)



{



toggle(1,INNING_TOG);



//aumenta la entrada

  

if (JUGADOR==2){

    

for (y=JUGADOR; y>0; y--){

    


juego ();








    


P3OUT ^= 0x18;

    


P3OUT &= ~0xE0;

    

}

    
}

  

else {

    

juego ();









    

P3OUT &= ~0xE0;

    
}

  

inn--;

  }
 


do


{


toggle(1,INNING_TOG);


if (JUGADOR==2){

  
y=2;

 
  juego ();











 
  P3OUT ^= 0x18;

    P3OUT &= ~0xE0;

  
if (RUN_VIS<RUN_HOME)

  

_NOP();  

  
else{

  

y=1;

    
juego ();









    
P3OUT ^= 0x18;

    
P3OUT &= ~0xE0;

    
}

  
}


else{

    
juego ();









    
RUN_VIS=-1;

   
}


}while (RUN_VIS == RUN_HOME); 

}

else{


OUT_MAX = 10;


if (JUGADOR==2){

    
for (y=JUGADOR; y>0; y--){

    

juego ();









    

P3OUT ^= 0x18;

    
}

    }


else 

    

juego ();










}

if (RUN_VIS>RUN_HOME)



// Busca cual de los jugadores hizo mas carreras para almacenar ese valor en los records


s=RUN_VIS;

else


s=RUN_HOME;

RUN_VIS = 0;

RUN_HOME = 0;

HIT_VIS = 0;

HIT_HOME = 0;

SINGLE_VIS = 0;

DOUBLE_VIS = 0;

TRIPLE_VIS = 0;

HR_VIS = 0;

SINGLE_HOME = 0;

DOUBLE_HOME = 0;

TRIPLE_HOME = 0;

HR_HOME = 0;

OUTS = 0;

refresh_record(s);

// RECORD VERIFICATION BY Jose A. Azor

if (MODE==0){







//Verify mode for score record


if (s<=bg5)







//record update for Game


return; 


if (s>bg5)


{



if (s>bg4){




bg5=bg4; 




if (s>bg3){





bg4=bg3; 





if (s>bg2){






bg3=bg2; 






if (s>bg1){










bg2=bg1; 







bg1=s; 





  }






else bg2=s; 





}





else bg3=s; 




}




else bg4=s; 



}



else bg5=s; 


}

}






else











//Record update for HRD


{



if (s<=HRD5)



return; 



if (s>HRD5)



{




if (s>HRD4){





HRD5=HRD4; 





if (s>HRD3){






HRD4=HRD3; 






if (s>HRD2){







HRD3=HRD2; 







if (s>HRD1){











HRD2=HRD1; 








HRD1=s; 






  }







else HRD2=s; 






}






else HRD3=s; 





}





else HRD4=s; 




}




else HRD5=s; 



}

}

}while (stop!=1);

}

//Ricardo A. Rosado

void juego(void){


int i=4 ;


int j=55000;


P2IE
 = 0x1F;











// determina a pin esta seleccionado apra funcionar como interrupcion


P2IES = 0x1F; 


_EINT();


if(1<inn){



do{

  


_NOP();

  
}while (OUTS < OUT_MAX);


}


  else if(y==1){



do{

  


_NOP();

  
}while (OUTS < OUT_MAX && RUN_VIS>=RUN_HOME);

  }

  else{



do{

  


_NOP();

  
}while (OUTS < OUT_MAX);

  }

  do{

  
do{




j--;



}while(j != 0);



i--;


}while(i != 0);


P6DIR |= 0x80;//-------------------------------------


toggle(1,OUTS_RESET);


P6DIR &= ~0x80;//-------------------------------------


OUTS=0;

return;

}

// -----------------------Interrupt Handler-----------------------

//  Ricardo A. ROsado y Jose A. Azor

interrupt[PORT2_VECTOR] void Port_2 (void)

{

int x=0;

preevent = P2IN;

event = preevent & 0x1F;






//  almacena el estado de P2 al momento de la interrupion

if (MODE==0){












// Juego regular


if (event==0x1E){









//  aunmenta los outs



OUTS++;



toggle(1,OUTS_TOG);



P2IFG = 0;


return;



}


else if (event==0x1D){






//  Single



if(y ==2){











//
Visitante




HIT_VIS++;




SINGLE_VIS++;




toggle(1,HIT_VIS_TOG);




x = single();




RUN_VIS = RUN_VIS + x;




toggle(x,RUN_VIS_TOG);




P2IFG = 0;}



else{














// Home




HIT_HOME++;




SINGLE_HOME++;




toggle(1,HIT_HOME_TOG);




x = single();




RUN_HOME = RUN_HOME + x;




toggle(x,RUN_HOME_TOG);




P2IFG = 0;}


return;



}


else if (event==0x1B){






//  Doble



if(y ==2){











//  Visitante




HIT_VIS++;




DOUBLE_VIS++;




toggle(1,HIT_VIS_TOG);




x = doble();




RUN_VIS = RUN_VIS + x;




toggle(x,RUN_VIS_TOG);




P2IFG = 0;}



else{














// Home




HIT_HOME++;




DOUBLE_HOME++;




toggle(1,HIT_HOME_TOG);




x = doble();




RUN_HOME = RUN_HOME + x;




toggle(x,RUN_HOME_TOG);




P2IFG = 0;}


return;



}


else if (event==0x17){






// Triple



if(y ==2){











//  Visitante




HIT_VIS++;




TRIPLE_VIS++;




toggle(1,HIT_VIS_TOG);




x = triple();




RUN_VIS = RUN_VIS + x;




toggle(x,RUN_VIS_TOG);




P2IFG = 0;}



else{














//  Home




HIT_HOME++;




TRIPLE_HOME++;




toggle(1,HIT_HOME_TOG);




x = triple();




RUN_HOME = RUN_HOME + x;




toggle(x,RUN_HOME_TOG);




P2IFG = 0;}


return;



}


else if (event==0x0F) {






//  Home Run



if(y ==2){











//  Visitante







HIT_VIS++;




HR_VIS++;




toggle(1,HIT_VIS_TOG);




x = homerun();




RUN_VIS = RUN_VIS + x;




toggle(x,RUN_VIS_TOG);




P2IFG = 0;}



else{














//  Home




HIT_HOME++;




HR_HOME++;




toggle(1,HIT_HOME_TOG);




x = homerun();




RUN_HOME = RUN_HOME + x;




toggle(x,RUN_HOME_TOG);




P2IFG = 0;}


return;



}



else{



P2IFG = 0;



return;}


}

else{






















//HOMERUN DERBY


if (event==0x1E){










//  aunmenta los outs



OUTS++;



toggle(1,OUTS_TOG);



P2IFG = 0;


return;



}


else if (event==0x1D){







//  aunmenta los outs



OUTS++;



toggle(1,OUTS_TOG);



P2IFG = 0;


return;


}


else if (event==0x1B){







//  aunmenta los outs



OUTS++;



toggle(1,OUTS_TOG);



P2IFG = 0;


return;


}


else if (event==0x17){







//  aunmenta los outs



OUTS++;



toggle(1,OUTS_TOG);



P2IFG = 0;


return;


}


else if (event==0x0F) {






//  Home Run



if(y ==2){











//  Visitante







RUN_VIS++;




toggle(1,RUN_VIS_TOG);




P2IFG = 0;}



else{














//  Home




RUN_HOME++;




toggle(1,RUN_HOME_TOG);




P2IFG = 0;}


return;



}



else{



P2IFG = 0;



return;}


}

}

//  ------------------------------Single function-----------------------

//Ricardo A. Rosado y Jose A. Azor

int single (void){

diamante = P3IN & 0xE0;//  !!!!!!!!!!!!!!!!!  ALERTA      !!!!!!!!!!!

if (diamante==0x00){ 



// bases empty


P3OUT |= 0x20;


return 0; 


}

else if (diamante==0x20){ 
// man on first


P3OUT |= 0x60;


return 0; 


}

else if (diamante==0x40){ 
// man on second


P3OUT &= ~0x40;


P3OUT |= 0xA0; 


return 0;


}

else if (diamante==0x80){ 
// man on third


P3OUT &= ~0x80;


P3OUT |= 0x20; 


return 1; 


}

else if (diamante==0x60){ 
// man on 1 and 2


P3OUT &= ~0x60;


P3OUT |= 0xE0;


return 0; 


}

else if (diamante==0xA0){ 
// man on 1 and 3


P3OUT &= ~0xA0;


P3OUT |= 0x60; 


return 1; 


}

else if (diamante==0xC0){ 
// man on 2 and 3


P3OUT &= ~0xC0;


P3OUT |= 0xA0; 


return 1; 


}

else if (diamante==0xE0){  
// bases loaded


return 1;


} 

return 0;

}

//  -----------------------Double Function---------------------------

//Ricardo A. Rosado y Jose A. Azor

int doble (void){

diamante = P3IN & 0xE0;
//  !!!!!!!!!!!!!!!!!  ALERTA      !!!!!!!!!!!

if (diamante==0x00){ 




// bases empty


 P3OUT |= 0x40; 


 return 0;


}

else if (diamante==0x20){  

// man on 1


 P3OUT &= ~0x20;


 P3OUT |= 0xC0;


 return 0; 


}

else if (diamante==0x40){ // man on 2 or 3


P3OUT &= ~0xA0;


P3OUT |= 0x40; 


return 1; 


}

else if (diamante==0x80){ // man on 2 or 3


P3OUT &= ~0xA0;


P3OUT |= 0x40; 


return 1; 


}


else if (diamante==0x60){ // man on 1, and 2 or 3


P3OUT &= ~0xE0;


P3OUT |= 0xC0; 


return 1; 


}

else if (diamante==0xA0){ // man on 1, and 2 or 3


P3OUT &= ~0xE0;


P3OUT |= 0xC0; 


return 1; 


}


else if (diamante==0xC0){ 


// man on 2 and 3


P3OUT &= ~0xC0;


P3OUT |= 0x40; 


return 2;


}

else if (diamante==0xE0){ 


// Bases Loaded


P3OUT &= ~0xE0;


P3OUT |= 0xC0; 


return 2; 


}


return 0;

}

//  ------------------------Triple Function-----------------------

//Ricardo A. Rosado y Jose A. Azor

int triple (void){

diamante = P3IN & 0xE0;




//  !!!!!!!!!!!!!!!!!  ALERTA      !!!!!!!!!!!

if (diamante==0x00){ 








// bases empty


P3OUT |= 0x80;


return 0; 


}

else if (diamante==0x20){ 
// man on 1, 2 or 3


P3OUT &= ~0xE0;


P3OUT |= 0x80; 


return 1; 


}

else if (diamante==0x40){ 
// man on 1, 2 or 3


P3OUT &= ~0xE0;


P3OUT |= 0x80; 


return 1; 


}

else if (diamante==0x80){ 
// man on 1, 2 or 3


P3OUT &= ~0xE0;


P3OUT |= 0x80; 


return 1; 


}



else if (diamante==0x60){ 
// man on 1 and 2, 1 and 3, or 2 and 3


P3OUT &= ~0xE0;


P3OUT |= 0x80; 


return 2; 


}

else if (diamante==0xA0){ 
// man on 1 and 2, 1 and 3, or 2 and 3


P3OUT &= ~0xE0;


P3OUT |= 0x80; 


return 2; 


}

else if (diamante==0xC0){ 
// man on 1 and 2, 1 and 3, or 2 and 3


P3OUT &= ~0xE0;


P3OUT |= 0x80; 


return 2; 


}


else if (diamante==0xE0){ 





// bases loaded


P3OUT &= ~0xE0;


P3OUT |= 0x80; 


return 3; 


} 

return 0;

}

// -----------------------Home Run function------------------

//Ricardo A. Rosado y Jose A. Azor

int homerun (void){

diamante = P3IN & 0xE0;




//  !!!!!!!!!!!!!!!!!  ALERTA      !!!!!!!!!!!

if (diamante==0x00){ 








// bases empty


return 1; 


}

else if (diamante==0x20){ 
// one man on base


P3OUT &= ~0xE0; 


return 2; 


}

else if (diamante==0x40){ 
// one man on base


P3OUT &= ~0xE0; 


return 2; 


}

else if (diamante==0x80){ 
// one man on base


P3OUT &= ~0xE0; 


return 2; 


}

else if (diamante==0x60){ 
// two men on base


P3OUT &= ~0xE0; 


return 3; 


}

else if (diamante==0xA0){ 
// two men on base


P3OUT &= ~0xE0; 


return 3; 


}

else if (diamante==0xC0){ 
// two men on base


P3OUT &= ~0xE0; 


return 3; 


}

else if (diamante==0xE0){ 





// bases loaded


P3OUT &= ~0xE0;  


return 4; 


}

return 0;

}

// -----------------------toggle----------------- 

//Ricardo A. Rosado

void toggle(int rep,int tog_this)  

{ 

  int x=0;

  int tog=0;

  P6DIR |= 0xFF;

  suck=rep*2;                        // Set P6.5-0 to output direction

  for (x;x<tog;x++)                              

  {

    unsigned int i;

    P6OUT ^= tog_this;                   // Toggle P6.X using exclusive-OR

    i = 10000;                          // Delay

    do (i--);

    while (i != 0);

  }

}
-------------------------------------------------Assembly-----------------------------------------

#include  "msp430x14x.h"

;Rcardo A. Rosado


NAME

init


PUBLIC
init_soft


RSEG

CODE

init_soft;

















;inicializar el scoreboard







mov.w   #1000h, R15










DINT














;COMIENZA OPERATIVO flash







mov
#FWKEY+FSSEL1+FN0,&FCTL2


;borrar







mov
#FWKEY,&FCTL3







mov #FWKEY+ERASE,&FCTL1







clr
&0FFEh







mov
#FWKEY+LOCK,&FCTL3











mov
#FWKEY+FSSEL1+FN0,&FCTL2


; escribir







mov
#FWKEY,&FCTL3







mov
#FWKEY+WRT,&FCTL1







mov
#1234h,0(R15)








;escribe







mov
#FWKEY,&FCTL1







mov
#FWKEY+LOCK,&FCTL3







EINT














;TERMINA OPERTIVO flash

ret

;--------------------------------------------------------------------------


PUBLIC
init_check


RSEG

CODE

init_check;







;verificar si es la primera vez que se juega







mov.w   #1000h, R15












mov


0(R5),R12

ret

end
#include  "msp430x14x.h"

;Written by Jose A. Azor

;Debuged by Ricardo A. Rosado






NAME

recordass


PUBLIC
refresh_record


RSEG

CODE

refresh_record;



mov.w   #1002h, R15


mov.w
#00h,R13







;probar erase-write







DINT














;COMIENZA OPERATIVO flash







mov
#FWKEY+FSSEL1+FN0,&FCTL2







mov
#FWKEY,&FCTL3







mov #FWKEY+ERASE,&FCTL1







clr
&01000h







mov
#FWKEY+LOCK,&FCTL3



















;(mode==0)


tst.w

R12






;compara con 0


jne


MODE






;brinca si no es igual la comparacion anterior















;if (s<=bg5)


mov.w

8(R15),R13


cmp.w

R14, R13 

    ;compara las dos cosas


jge


PRIMERA



      ;brinca si el 'destination' es mayor o igual q el 'source'  //// source,detination  ////















;return















;if (s>bg5)


mov.w

8(R15),R13


cmp.w 
R14, R13


jge 

PRIMERA















;if (s?bg4)


mov.w

6(R15),R13















cmp.w 
R14, R13


jge


SEG_G







mov
#FWKEY+FSSEL1+FN0,&FCTL2


; escribir







mov
#FWKEY,&FCTL3







mov
#FWKEY+WRT,&FCTL1







mov.w

R13,8(R15)












mov
#FWKEY,&FCTL1







mov
#FWKEY+LOCK,&FCTL3















;bg5=bg4

;
mov.w

8(R15), 6(R15)















;if (s?bg3)


mov.w

4(R15),R13















cmp.w 
R14, R13


jge


TER_G







mov
#FWKEY+FSSEL1+FN0,&FCTL2


; escribir







mov
#FWKEY,&FCTL3







mov
#FWKEY+WRT,&FCTL1







mov.w

R13,4(R15)












mov
#FWKEY,&FCTL1







mov
#FWKEY+LOCK,&FCTL3















;bg4=bg3

;
mov.w

4(R15), 6(R15)















;if (s?bg2)


mov.w

2(R15),R13















cmp.w 
R14, R13


jge


CUAR_G







mov
#FWKEY+FSSEL1+FN0,&FCTL2


; escribir







mov
#FWKEY,&FCTL3







mov
#FWKEY+WRT,&FCTL1







mov.w

R13,2(R15)











mov
#FWKEY,&FCTL1







mov
#FWKEY+LOCK,&FCTL3















;bg3=bg2

;
mov.w

2(R15), 4(R15)















;if (s?bg1)


mov.w

0(R15),R13















cmp.w 
R14, R13




jge


QUIN_G







mov
#FWKEY+FSSEL1+FN0,&FCTL2


; escribir







mov
#FWKEY,&FCTL3







mov
#FWKEY+WRT,&FCTL1







mov.w

R13,2(R15)











mov
#FWKEY,&FCTL1







mov
#FWKEY+LOCK,&FCTL3















;bg2=bg1

;
mov.w

2(R15),0(R15)







mov
#FWKEY+FSSEL1+FN0,&FCTL2


; escribir







mov
#FWKEY,&FCTL3







mov
#FWKEY+WRT,&FCTL1







mov.w

R14, 0(R15)











mov
#FWKEY,&FCTL1







mov
#FWKEY+LOCK,&FCTL3















;bg1=s

;
mov.w

R14, 0(R15)




ret











;retorna de la subrutina















;else bg2=s


QUIN_G:







mov
#FWKEY+FSSEL1+FN0,&FCTL2


; escribir







mov
#FWKEY,&FCTL3







mov
#FWKEY+WRT,&FCTL1







mov.w

R14, 2(R15)












mov
#FWKEY,&FCTL1







mov
#FWKEY+LOCK,&FCTL3

;
mov.w

R14, 2(R15)


ret















;else bg3=s


CUAR_G:







mov
#FWKEY+FSSEL1+FN0,&FCTL2


; escribir







mov
#FWKEY,&FCTL3







mov
#FWKEY+WRT,&FCTL1







mov.w

R14, 4(R15)












mov
#FWKEY,&FCTL1







mov
#FWKEY+LOCK,&FCTL3

;
mov.w

R14, 4(R15)


ret















;else bg4=s


TER_G:







mov
#FWKEY+FSSEL1+FN0,&FCTL2


; escribir







mov
#FWKEY,&FCTL3







mov
#FWKEY+WRT,&FCTL1







mov.w

R14, 6(R15)











mov
#FWKEY,&FCTL1







mov
#FWKEY+LOCK,&FCTL3

;
mov.w

R14, 6(R15)


ret














;else bg5=s


SEG_G:








mov
#FWKEY+FSSEL1+FN0,&FCTL2


; escribir







mov
#FWKEY,&FCTL3







mov
#FWKEY+WRT,&FCTL1







mov.w

R14, 8(R15)











mov
#FWKEY,&FCTL1







mov
#FWKEY+LOCK,&FCTL3

;
mov.w

R14, 8(R15)


ret

;----------------------------------------------------------------------------------------------------------------------------


;else 

(HOME RUN DERBY)


MODE:















;if (s<=HRD5)


mov.w

18(R15),R13


cmp.w

R14, R13 

    ;compara las dos cosas


jge


PRIMERA



      ;brinca si el 'destination' es mayor o igual q el 'source'  //// source,detination  ////















;return















;if (s>HRD5)


mov.w

18(R15),R13


cmp.w 
R14, R13


jge 

PRIMERA















;if (s?HRD4)


mov.w

16(R15),R13















cmp.w 
R14, R13


jge


SEG_HR







mov
#FWKEY+FSSEL1+FN0,&FCTL2


; escribir







mov
#FWKEY,&FCTL3







mov
#FWKEY+WRT,&FCTL1







mov.w

R13,18(R15)












mov
#FWKEY,&FCTL1







mov
#FWKEY+LOCK,&FCTL3















;HRD5=HRD4

;
mov.w

8(R15), 6(R15)















;if (s?HRD3)


mov.w

14(R15),R13















cmp.w 
R14, R13


jge


TER_HR







mov
#FWKEY+FSSEL1+FN0,&FCTL2


; escribir







mov
#FWKEY,&FCTL3







mov
#FWKEY+WRT,&FCTL1







mov.w

R13,14(R15)












mov
#FWKEY,&FCTL1







mov
#FWKEY+LOCK,&FCTL3















;HRD4=HRD3

;
mov.w

4(R15), 6(R15)















;if (s?HRD2)


mov.w

12(R15),R13















cmp.w 
R14, R13


jge


CUAR_HR







mov
#FWKEY+FSSEL1+FN0,&FCTL2


; escribir







mov
#FWKEY,&FCTL3







mov
#FWKEY+WRT,&FCTL1







mov.w

R13,12(R15)











mov
#FWKEY,&FCTL1







mov
#FWKEY+LOCK,&FCTL3















;HRD3=HRD2

;
mov.w

2(R15), 4(R15)















;if (s?HRD1)


mov.w

10(R15),R13















cmp.w 
R14, R13




jge


QUIN_HR







mov
#FWKEY+FSSEL1+FN0,&FCTL2


; escribir







mov
#FWKEY,&FCTL3







mov
#FWKEY+WRT,&FCTL1







mov.w

R13,12(R15)











mov
#FWKEY,&FCTL1







mov
#FWKEY+LOCK,&FCTL3















;HRD2=HRD1

;
mov.w

2(R15),0(R15)







mov
#FWKEY+FSSEL1+FN0,&FCTL2


; escribir







mov
#FWKEY,&FCTL3







mov
#FWKEY+WRT,&FCTL1







mov.w

R14, 10(R15)











mov
#FWKEY,&FCTL1







mov
#FWKEY+LOCK,&FCTL3















;HRD1=s

;
mov.w

R14, 0(R15)




ret











;retorna de la subrutina















;else HRD2=s


QUIN_HR:







mov
#FWKEY+FSSEL1+FN0,&FCTL2


; escribir







mov
#FWKEY,&FCTL3







mov
#FWKEY+WRT,&FCTL1







mov.w

R14, 12(R15)












mov
#FWKEY,&FCTL1







mov
#FWKEY+LOCK,&FCTL3

;
mov.w

R14, 2(R15)


ret















;else HRD3=s


CUAR_HR:







mov
#FWKEY+FSSEL1+FN0,&FCTL2


; escribir







mov
#FWKEY,&FCTL3







mov
#FWKEY+WRT,&FCTL1







mov.w

R14, 14(R15)












mov
#FWKEY,&FCTL1







mov
#FWKEY+LOCK,&FCTL3

;
mov.w

R14, 4(R15)


ret















;else HRD4=s


TER_HR:







mov
#FWKEY+FSSEL1+FN0,&FCTL2


; escribir







mov
#FWKEY,&FCTL3







mov
#FWKEY+WRT,&FCTL1







mov.w

R14, 16(R15)











mov
#FWKEY,&FCTL1







mov
#FWKEY+LOCK,&FCTL3

;
mov.w

R14, 6(R15)


ret














;else HRD5=s


SEG_HR:








mov
#FWKEY+FSSEL1+FN0,&FCTL2


; escribir







mov
#FWKEY,&FCTL3







mov
#FWKEY+WRT,&FCTL1







mov.w

R14, 18(R15)











mov
#FWKEY,&FCTL1







mov
#FWKEY+LOCK,&FCTL3

;
mov.w

R14, 8(R15)


ret

PRIMERA







EINT














;TERMINA OPERTIVO flash

ret

end
E. Rare IC Datasheets
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