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Figure 1:  ISD-ES301 Front Panel
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Table 1: ISD-ES301 Demo Board Feature
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Figure 3:  Push Button Control Flow Chart
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/*---- Initialize the memory address table ----*/
  for ( index = 0; index < MAT_SIZE; ++index )
    MATEntry[index].All = 0x00;
   /*-----Initialize the mat structure variables-----*/
   MATStruct.EndPointer = -1;
   MATStruct.Index = 0;
/*-------------------- All functions associated with Play -------------*/
void
StartPlayMessage( void )
{
   char tempStatus[ 9 ];
    /*-----if play is already running, don't re-spawn it-----*/
   if ( IsTaskRunning( RunPlayMessage ) )
      return;
   /*-----power up the isd chip-----*/
   PowerUp();
   /* ------System is in the memory management mode------ */
   {
      if ( !SystemData.NumberOfMessages )
      {
         /*----there are no messages yet in memory----*/
         SystemData.ErrorMessage ="NO MESSAGES     ";
         return;
      }
      /*----initialize reading of RAC----*/
      ReadRAC();
      /*----If the last key pressed was stop or repeat, need to
       get the BOM address,   otherwise just use the address
       in memory MemoryManagementData.Address----*/
      if ( ( KeyStatus == STOP ) || ( KeyStatus == REPEAT ) ||
      ( KeyStatus == NO_STATUS ) )
      {
         if ( SystemData.NumberOfMessages )
         {
            /*----Found messages in memory----*/
            if ( KeyStatus == REPEAT )
               /*----Set the message to be that of the last
               recorded one----*/
               SystemData.CurrentMessage = SystemData.LastRecordedMessage;
            /*----Find the address of the first block in the message----*/
            MemoryManagementData.Address =
            RetrieveBOMAddress( SystemData.CurrentMessage );
         }
         else
         {
            /*----there are no messages yet in memory----*/
            SystemData.ErrorMessage ="NO MESSAGES     ";
            return;
         }
      }
      /*----Play at the address specified by address----*/
      TransferMessageToChipCorder( CC_PLAYPWR, MemoryManagementData.Address );
      MemoryManagementData.RacCounter = 0;
      MemoryManagementData.GetAddress = TRUE;
   }
6 Voice Solutions in Silicon™
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   /* ------Don't change the status if the key pressed was repeat------ */
   if ( KeyStatus != REPEAT )
      KeyStatus = PLAY;
   SpawnTask( RunPlayMessage );
   return;
} /*----StartPlay----*/
void
RunPlayMessage( void )
{
   if ( SystemMode == MEMORY_MANAGEMENT )
   {
      if ( MemoryManagementData.GetAddress )
      {
         /*----Test if time to retrieve the next address----*/
         MemoryManagementData.Address = RetrieveNextAddress( PC_PLAY );
         /*----clear get address flag----*/
         MemoryManagementData.GetAddress = FALSE;
      }/* if MemoryManagementData.GetAddress */
      if ( ReadRAC() )
      {
         /*----if RAC has changed then increment RAC counter----*/
         ++MemoryManagementData.RacCounter;
         /*----Test if the end of the block was reached----*/
         if ( MemoryManagementData.RacCounter == 1 )
            /*----Continue playing----*/
            TransferMessageToChipCorder( CC_PLAYDD, DONT_CARE );
         else if ( MemoryManagementData.RacCounter >= ROWS_PER_BLOCK )
         {
            if ( MemoryManagementData.Address <= SystemData.MaxRows )
            {
               /*----load the new block address and play at the address
               specified by address----*/
               TransferMessageToChipCorder( CC_PLAYPWR, MemoryManagementData.Address );
               /*----set GetAddress flag so next address will
               be retrieved----*/
               MemoryManagementData.GetAddress = TRUE;
               /*----Reinitialize the RAC Counter----*/
               MemoryManagementData.RacCounter = 0;
            }
          } /* else if */
      }/* if */
   }/* if MemoryManagement */
   ProcessInterrupts();
   /*----------test for end of message----------*/
   if ( SystemData.EOMFlag )
   {
      if ( InputMessage.Bit.RowPointer > ( SystemData.MaxRows - ROWS_PER_BLOCK + 1 ) )
      {
         SystemData.OVFFlag = TRUE;
         SystemData.ErrorMessage = "OVERFLOW        ";
      }
      else
         SystemData.ErrorMessage = "END OF MESSAGE  ";
      /*----Halt the playing of the message, even though it is most likely
      already stopped at this point because of the EOM flag----*/
7ISD
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      StopMessage();
   }
   return;
} /*----RunPlay----*/
void
StopPlayMessage( void )
{
   KillTask( RunPlayMessage );
   return;
} /*----StopPlay----*/
/*-------------------------------------------------------------------*/
/*----------------- Retrieve Message Address for beginning of first address ------------
-----*/
uint
RetrieveBOMAddress( uint msgNumber )
{
   uint msgCounter=0;
   MATStruct.Index = 0;
   do
   {
      /* ------If at the beginning of a message------ */
      if ( MATEntry[ MATStruct.Index ].Bit.MessageIndicator )
      {
         ++msgCounter;
         ++MATStruct.Index;
      }
      else
      {
         /* ------The index has surpassed the end of the messages------ */
         if ( MATStruct.Index++ >= MATStruct.EndPointer )
         {
            /*----exit the loop...at the end of the array and haven't
            found the msg----*/
            SoftwareError( NO_MESSAGES );
            return ( SystemData.MaxRows + 1 );
         }
      }
   } while ( msgCounter < msgNumber );
   /* ------Shift the address left by three because there are really
   10 bits in the message, not 7------ */
   return ( ( MATEntry[ --MATStruct.Index ].Bit.BlockPointer ) << 3 );
}     /*----RetrieveBOMAddress----*/
/*-------------------- Retrieve Message Address to continue play --------*/
uint
RetrieveNextAddress( uint key )
{
   if ( MATStruct.Index < MATStruct.EndPointer )
   {
      ++MATStruct.Index;
      if ( key == PC_FFWD )
      {
         /* ------If at the beginning of the message and not at the
         end of the messages------ */
         if ( ( MATEntry[ MATStruct.Index ].Bit.MessageIndicator ) &&
         ( SystemData.CurrentMessage < SystemData.NumberOfMessages ) )
8 Voice Solutions in Silicon™
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         {
            /*----Found the beginning of the next message----*/
            ++SystemData.CurrentMessage;
         }
         /*----return the next block in the MAT----*/
         return ( uint )( ( MATEntry[ MATStruct.Index ].Bit.BlockPointer ) << 3 );
      }/* if key */
      else
      {
         /*-----key must be play or repeat-----*/
         if ( !( MATEntry[ MATStruct.Index ].Bit.MessageIndicator ) )
            /*----return the next block in the MAT----*/
            return ( uint )( ( MATEntry[ MATStruct.Index ].Bit.BlockPointer ) << 3 );
      }
   }
   /*----There is no more memory to play----*/
   return ( SystemData.MaxRows + 1 );
} /*----RetrieveNextAddress----*/
/*---------------- All-functions associated with record ------------------*/
void
StartRecordMessage( void )
{
   /*-----if record is already running, don't re-spawn it-----*/
   if ( IsTaskRunning( RunRecordMessage ) )
      return;
   /*-----power up isd chip-----*/
   PowerUp();
   /*----The mode is memory management----*/
   {
      /*----------Find the address of the next block in the message----------*/
      MemoryManagementData.Address =
      RetrieveRecordAddress( BOM );
      if ( MemoryManagementData.Address > SystemData.MaxRows || SystemData.OVFFlag )
      {
         /*----there must be no more blocks in this message----*/
         SystemData.ErrorMessage = "NO MORE MEMORY  ";
         KeyStatus = STOP;
         return;
      }
      /*---- Record at the address specified by address ----*/
      TransferMessageToChipCorder( CC_RECPWR, MemoryManagementData.Address );
      /*----------initialize reading of RAC----------*/
      MemoryManagementData.RacCounter = 0;
      /*----------clear get address flag----------*/
      MemoryManagementData.GetAddress = TRUE;
   }/* if MemoryManagement */
   SpawnTask( RunRecordMessage );
   return;
}
void
RunRecordMessage( void )
{
   if ( SystemMode == MEMORY_MANAGEMENT )
   {
      /*----------Test if time to retrieve the next address----------*/
9ISD
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      if ( MemoryManagementData.GetAddress )
      {
         MemoryManagementData.Address =
         RetrieveRecordAddress( NEXT_MSG );
         /*----------clear get address flag----------*/
         MemoryManagementData.GetAddress = FALSE;
      }
      if ( ReadRAC() )
      {
         /*----------if RAC has changed then increment RAC counter----------*/
         ++MemoryManagementData.RacCounter;
         /*----------Test if the end of the block was reached----------*/
         if ( MemoryManagementData.RacCounter == 1 )
            /*----------Record at the next avail. block----------*/
            TransferMessageToChipCorder( CC_RECD, DONT_CARE );
         else if ( MemoryManagementData.RacCounter >= ROWS_PER_BLOCK )
         {
            if ( MemoryManagementData.Address < SystemData.MaxRows )
            {
               /*-------load the new block address and record at the address specified
               by address----------*/
               TransferMessageToChipCorder( CC_RECPWR, MemoryManagementData.Address );
               /*----Reset the RAC Counter----*/
               MemoryManagementData.RacCounter = 0;
               /*----------set GetAddress flag so next address will be retreived----------*/
               MemoryManagementData.GetAddress = TRUE;
            }
            else
            {
               /*-----There's no more memory to record into, we've reached the
               end of the chip-----*/
                if ( InputMessage.Bit.RowPointer >= ( SystemData.MaxRows - ROWS_PER_BLOCK 
) )
                  SystemData.ErrorMessage = "OVERFLOW        ";
               else
                  SystemData.ErrorMessage = "NO MORE MEMORY  ";
               SystemData.OVFFlag = TRUE;
               StopMessage();
               return;
            }//else
         }/* else if */
      }/* if */
   } /* if */
   ProcessInterrupts();
   /*----------test for overflow----------*/
   if ( SystemData.EOMFlag )
   {
      if ( InputMessage.Bit.RowPointer >= ( SystemData.MaxRows - ROWS_PER_BLOCK ) )
         SystemData.ErrorMessage = "OVERFLOW        ";
      else
         SystemData.ErrorMessage = "NO MORE MEMORY  ";
      /*-----There's no more memory to record into, we've reached the 
      end of the chip-----*/
      SystemData.OVFFlag = TRUE;
      StopMessage();
10 Voice Solutions in Silicon™
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   }/* if eomflag  */
   return;
}
void
StopRecordMessage( void )
{
   /*-----power down the isd chip-----*/
   PowerDown();
   KillTask( RunRecordMessage );
   return;
}
/*-------------------------------------------------------------------*/
/*------------------------ Erase a message ----------------------------*/
void
EraseMessage( void )
{
   /*----Assume the message exists----*/
   uchar index, numOfBlocksToErase=1;
   uchar x;
   if ( SystemMode == MEMORY_MANAGEMENT )
   {
      if ( !SystemData.NumberOfMessages )
      {
         SystemData.ErrorMessage = "NO MESSAGES     ";
         return;
      } 
      /*----Need to get the BOM address so that the MATStruct.Index will
      be set to the corresponding entry----*/
      /* ------This is a dummy call, used only to set up the MATStruct.Index
      value to the correct one for the current message------ */
      RetrieveBOMAddress( SystemData.CurrentMessage );
      /*----save the position of the first block of the message----*/
      /* The index is pointing to the next block in memory,
      not the first block of the message, so we need to subtract 1 */
      index = MATStruct.Index;
      /*----find the number of blocks of memory that need to be erased----*/
      while ( ( !MATEntry[ ++MATStruct.Index ].Bit.MessageIndicator ) &&
      ( MATStruct.Index <= MATStruct.EndPointer ) )
         ++numOfBlocksToErase;
      /*----This is the new End pointer for the MAT----*/
      MATStruct.EndPointer -= numOfBlocksToErase;
      /*----If the current message is the last one, no messages
      need to be shifted----*/
      if ( SystemData.CurrentMessage != SystemData.NumberOfMessages )
      {
         /*---- Shift all the MAT Entries up numOfBlocksToErase to
         erase the message----*/
         do
         {
            MATEntry[ index ].All = MATEntry[ index + numOfBlocksToErase ].All;
            index++;
         } while ( ( index <= MATStruct.EndPointer ) && ( ( index + numOfBlocksToErase 
) < MAT_SIZE ) );
      }
      else
11ISD
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         --SystemData.CurrentMessage;
      /*----place 0's in the remaining MAT entries after the EndPointer----*/
      for ( x = index; x < ( index + numOfBlocksToErase ); x++ )
      {
         if ( x < MAT_SIZE )
            MATEntry[ ( x ) ].All = 0x00;
      }
      /*----Decrement the number of total messages----*/
      --SystemData.NumberOfMessages;
      if ( SystemData.NumberOfMessages &&
      ( SystemData.CurrentMessage < SystemData.LastRecordedMessage ) )
         --SystemData.LastRecordedMessage;
      KeyStatus = ERASE_MSG;
      SystemData.OVFFlag = FALSE;
      if ( SystemData.NumberOfMessages )
         /*----find the BOM of the current message----*/
         MemoryManagementData.Address =
         RetrieveBOMAddress( SystemData.CurrentMessage );
      else
         MemoryManagementData.Address = 0;
      InputMessage.Bit.RowPointer = MemoryManagementData.Address;
   }
   return;
}/* EraseMessage */
/*-------------------------------------------------------------------*/
/*----------------- Retrieve Message Address for Record ---------------*/
uint
RetrieveRecordAddress( uchar bomFlag )
{
   uchar blockAddress=0;
   uchar tempIndex=0;
   if ( MATStruct.EndPointer < ( MAT_SIZE - 1 ) )
   {
      /*----If there's messages----*/
      if ( MATStruct.EndPointer >= 0 ) 
      {
         do
         {
            /*----Is the block Address in the MAT Table?----*/
            if ( MATEntry[ tempIndex ].Bit.BlockPointer == blockAddress )
            {
               /*----if yes, reset the index, then go look
               for the next block address----*/
               tempIndex = 0;
               ++blockAddress;
            }
            else
               /*----If the block address is not existent, make sure the
               end of the MAT has not been exceeded----*/
                  if ( ++tempIndex > MATStruct.EndPointer )
                     /*----exit the loop----*/
                     tempIndex = MAT_SIZE + 1;
         } while  ( tempIndex < MAT_SIZE );
      }
      if ( ++MATStruct.EndPointer < MAT_SIZE  )
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      {
         MATEntry[ MATStruct.EndPointer ].Bit.BlockPointer = blockAddress;
         MATEntry[ MATStruct.EndPointer ].Bit.MessageIndicator = bomFlag;
         /*----Make sure that the index is pointing to the current entry----*/
         MATStruct.Index = MATStruct.EndPointer;
         return blockAddress << 3;
      }
   }
   /*----There is no more memory to record into----*/
   return ( SystemData.MaxRows + 1 );
} /*----RetrieveRecordAddress----*/
/*-------------------------------------------------------------------*/
/*--------------------------- Interrupt routine -----------------------*/
#pragma TRAP_PROC SAVE_REGS
void
ExternalInterruptProc( void )
{
   /*-----tempByte, bit and i are used for the BitSwapMacro-----*/
   /*-----byteToSwap, tempInput2, tempInput1, tempByte2, and outputMessage 
   are used for the TransferMessageToChipCorderMacro, -----*/
   uchar transfer, ccCommand;
   uchar bit, i;
   uint ccAddress;
   uint byteToSwap, outputMessage;
   uchar tempInput2, tempInput1;
   uchar tempByte2;
   /*-----This is to clear a dummy interrupt-----*/
   if ( SystemData.InterruptFlag ) 
      return;
   /*-----set the transfer flag to indicate to not send a command-----*/
   transfer = FALSE;
if ( SystemMode == MEMORY_MANAGEMENT )
   {
      switch ( KeyStatus )
      {
         case PLAY:
         case REPEAT:
             ++SystemData.RacCounter;
            /*----Test if the end of the first address was reached----*/
            if ( SystemData.RacCounter == 1 )
            {
               /*----Transfer Message to ChipCorder----*/
               (CC_PLAYDD, MemoryManagementData.Address);
            }
            /*-----test if the end of the block was reached-----*/
            else if ( SystemData.RacCounter >= ROWS_PER_BLOCK )
            {
               /*-----Means that there are more addresses in the message-----*/
               if ( MemoryManagementData.Address <= SystemData.MaxRows )
               {
                   /*----Transfer Message to ChipCorder----*/
               (CC_PLAYDD, MemoryManagementData.Address);
                  /*----set GetAddress flag so next address will
                  be retrieved----*/
                  MemoryManagementData.GetAddress = TRUE;
13ISD
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                  /*----Reinitialize the RAC Counter----*/
                  SystemData.RacCounter = 0;
               }
            }/* else if */
            break;
         case RECORD:
            ++SystemData.RacCounter;
            /*----Test if the end of the first address was reached----*/
            if ( SystemData.RacCounter == 1 )
            {
               /*----------Continue recording----------*/
               transfer = TRUE;
               ccCommand = CC_RECD;
               ccAddress = DONT_CARE;
            }
            /*-----test if the end of the block was reached-----*/
            else if ( SystemData.RacCounter >= ROWS_PER_BLOCK )
            {
               if ( MemoryManagementData.Address <= SystemData.MaxRows )
               {
                  /*-------load the new block address and record at the address specified
                  by MemoryManagementData.Address----------*/
                  transfer = TRUE;
                  ccCommand = CC_RECPWR;
                  ccAddress = MemoryManagementData.Address;   
                  /*----Reset the RAC Counter----*/
                  SystemData.RacCounter = 0;
                  /*----------set GetAddress flag so next address will be retreived---
-------*/
                  MemoryManagementData.GetAddress = TRUE;
               }
               else
               {
                  if ( InputMessage.Bit.RowPointer >= ( SystemData.MaxRows - ROWS_PER_BLOCK 
) )
                     SystemData.ErrorMessage = "OVERFLOW        ";
                  else
                     SystemData.ErrorMessage = "NO MORE MEMORY  ";
                  /*-----There's no more memory to record into, we've reached the 
                  end of the chip-----*/
                  SystemData.OVFFlag = TRUE;
                  StopMessage();
               }/* else */
            }/* else if */
            break;
      } /* switch */
   }/* if MemoryManagement */
   else
   {
      if ( SystemData.RacCounter == 0 )
      {
         ++SystemData.RacCounter;
         if ( KeyStatus == RECORD )
         {
            /*---------Tranfer Message to ChipCorder----------*/
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           cCC_RECD, DONT_CARE) ;   
         }
         else if ( KeyStatus == PLAY || KeyStatus == REPEAT )
{
      TransferMessageToChipCorderMacro( ccCommand, ccAddress );
   }
}/* else */
return;
}/*-----ExternalInterruptProc-----*/
Figure 4:  AGC Schematic
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Figure 5:  ISD-ES301
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Figure 6:  ISD-ES301
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