
ABSTRACT FOR BUILD A TI-59 EMULATOR   
(Project Number:  eZ2970)  
 
 
 
The TI-59 Programmable calculator from Texas Instruments along with the HP-65 from Hewlett Packard was 
considered at one time to be the equivalent of a pocket PC in power and functionality during the late 70's and early 
80's. The feature that made this calculator so popular was the Algebraic Operating System (AOS) that allowed the user 
to enter mathematical expressions including parentheses. Other features were the programmability that included being 
able to store up to 999 steps and 100 registers.  Instructions included subroutine calls, conditional and flag tests, and 
looping capabilities. For the contest I will submit a TI-59 emulator that includes two keypads, pushbuttons, an LED 
display and an LCD display.  In addition I will provide the firmware for the eZ80Acclaim to emulate a subset of the 
TI-59 functions including the AOS system and some programming capabilities. The reader, using my contest entry as 
a starting point could complete the remaining TI-59 functions and features.  In addition it opens up the possibility of 
emulating modern TI and HP graphing calculators. 
 
 User input and numeric key sequences are entered by means of the keypad or by initializing the Program Memory 
with an AOS expression or program, or through the serial port when it's configured for debugging.  The TI-59 
Programmable Calculator processes the selected operations by feeding data to the embedded eZ80 micro-controller for 
evaluation, taking advantage of the double precision floating point math library for processing 64-Bit floating point 
operations, including arithmetic, trigonometric, scientific, and statistical and conversion functions.  The answers are 
then converted from the internal IEEE floating point formats to ASCII values and are sent to the desired output device, 
which includes the LED display connected via the SPI interface, an external serial LCD display, or the serial port 
connected to a host PC or Laptop.     
 
The two keypads are scanned and the keystrokes are de-bounced with a simple algorithm using the weak pull-up 
resistors.  In addition, push-button switches are used to provide the missing keys for the complete TI-59 keypad 
matrix. 
  
The UART1 peripheral is used for serial I/O to debug the application by sending/receiving serial output to a Windows 
Hyperterminal on a PC or laptop setup for 115200 baud, 8 data bits and 1 stop bit.    In addition the SPI1 peripheral is 
used to send data to the LED Display module consisting of two MAX7219 LED Driver IC(s).   The SCI peripheral in 
turn is used to send data to the on-board LCD Display. 
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//*****************************************************************************  
//* Expression - Evaluate a floating point expression using recursive descent. 
//*****************************************************************************  
double Expression(double ExprValue) 
{ 
 Token_Key_T Addop; 
 double NextTermVal; 
 
 // Process the next term in the expression 
 ExprValue = Term(ExprValue); 
 
 while(in(Token, AddingOps)) 
 { 
  Addop = Token; 
 
  // Get next character 
  ReadChar(); 
  // Process the next factor in the expression 
  NextTermVal = Term(NextTermVal); 
 
  switch(Addop) 
  { 
   case PLUS: 
   { 
    ExprValue = ExprValue + NextTermVal; 



    break; 
   } 
   case MINUS: 
   { 
    ExprValue = ExprValue - NextTermVal; 
    break; 
   } 
  } 
 } 
 //return ExprValue; 
} 
 
//*****************************************************************************  
//* Term - Evalueate a floating point term using recursive descent. 
//*****************************************************************************  
double Term(double TermValue) 
{ 
 Token_Key_T Mulop; 
 double NextFacVal; 
  
 // Process the next factor in the expression 
 TermValue = Factor(TermValue); 
  
 while(in(Token, MultOps)) 
 { 
  Mulop = Token; 
 
  // Get next character 
  ReadChar(); 
  // Process the next factor in the expression 
  NextFacVal = Factor(NextFacVal); 
 
  switch(Mulop) 
  { 
   case TIMES: 
   { 
    TermValue = TermValue * NextFacVal; 
    break; 
   } 
 
   case DIVIDE: 
   { 
    if (NextFacVal != 0.0) 
    { 
     TermValue = TermValue / NextFacVal; 
    }  
    else 
    { 
     // Report division error ... 
 
     ReportError(); 
    } 
 
    break; 
   } 
 
  } 
 
 } 
 return TermValue; 
} 
 
//*****************************************************************************  



//* Factor - Evalueate a floating point factor using recursive descent. 
//*****************************************************************************  
double Factor(double FactorValue) 
{ 
 Literal_Key_T The_Literal;  // Holds the ascii literal for selected 
numeric key 
 int The_Digit = 0;    // The numeric value of the digit 
 
 // Convert the token representing a digit to a numeric value 
 strcpy(The_Literal, (char *) Get_Literal(Token)); 
 
#ifdef DEBUG 
 printf("Token = !%s! \r\n", The_Literal); 
#endif 
 sscanf(The_Literal, "%d", &The_Digit); 
 
 if ((in(Token, Digits)) || (in(Token, Functions)) || (Token == PREVIOUS) || 
(Token == LEFT_PARENTHESES)) 
 { 
  // Process Digits 0..9 
  if (in(Token, Digits))  
  { 
   FactorValue = ReadNumber(FactorValue); 
  } 
  else  
  // Process "P"  
  if  (Token == PREVIOUS)  
  { 
   // Get next character 
   ReadChar(); 
   FactorValue = The_Previous_Result; 
  } 
  else 
  // Process "(" 
  if (Token == LEFT_PARENTHESES) 
  { 
   // Get next character 
   ReadChar(); 
   FactorValue = Expression(FactorValue); 
   if (Token == RIGHT_PARENTHESES) 
   { 
    // Get next character 
    ReadChar(); 
   } 
   else 
   { 
    // Report error ... 
 
    ReportError(); 
   } 
  } 
 } 
 else 
 { 
  // Report error ... 
 
  ReportError(); 
  FactorValue = 0.0; 
 } 
    return FactorValue; 
 
} 




