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// Transmit byte and add it to the CRC calculation
unsigned short TransmitWithCRC(unsigned char ByteToSend,
unsigned short CRC)
{
Transmit (ByteToSend) ;
return CalcCRC(ByteToSend, CRC);
}
// Transmits given temperature using FSK
int TransmitTemp (int TempInC)
{
' unsigned short CRC = OxFFFF; // Initial CRC Value
// The following 5 bytes are not included in the CRC
// cale, and are not transmitted Hamming encoded
TransmitEncoded (0x55) ;
TransmitBncoded (0x55) ;
TransmitEncoded (0xE5) ;
TransmitEncoded (0x00) ;
TransmitEncoded (0XFF} ;

// start of payload
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CRC = TransmitWithCRC(0x02, CRC); // Version
number of the rest of this packet

CRC = TransmitWithCRC(0x03, CRQC); // Length
of the rest of the packet

CRC = TransmitWithCRC(0x00, CRC); // Packet
identifier for temperature

CRC

TransmitWithCRC({ (TempInC & 0xFF00) »>> 8), CRC);

CRC = TransmieWithCRC({(TempInC & O0X00FF), CRC):

// BEnd of payload
Transmit ( (CRC & 0xFF00) »> 8}); /!
Transmit upper byte of CRC
Transmit (CRC & 0x0QO0FF); /f
Transmit lower byte of CRC
return 0;
}
// Compile time calculate timer values
fdefine CLK_RATE 4328000
#define CC_VAL(S) CLK_RATE/S

$#define FSX_0 CCO CC_VAL({18817) // 18817Hz for
FSK ©

#define FSK_0_CCl1 FSK_0_CCO0/2

#define FSK_1_CCO CC_VAL({19672) // 19672Hz for
FSK 1

#define FSK_1_CCl FSX_1_CC0/2

#define FSK_IDLE_CCC CC_VAL(21640) /7 21lea0Hz for
Idle, and guard periocds

#define FSK_IDLE CCl FSK_IDLE CC0/2

// Routines to set timers to produce the three freguencies
previously calculated

//

#define TransmitoO() TAQCCRO = FSK_0_CC0; TAQCCR1 =
FSK_0_CC1

#define Transmitl() TAQCCRO = FSK_1 CCO0; TAQCCREL =
FSK 1 CCl

#define TransmitIdle() TAOCCRCO = FSK_IDLE CCO; TAQCCRL =
FSK_IDLE_CCL
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// Transmit one byte fsk with Hamming encoding
int Transmit (unsigned char BytetoTransmit)

int retval = -1;

// Transmit lower nibble+parity first

retval =

TransmitEncoded (HammingTableEncode (BytetoTransmit & 0x0F));
if { retval < 0 )

{

return retval;
}
// Then transmit upper nibble+parity

retval =

TransmitEncoded (HammingTableEncode ( {BytetoTransmit & 0xF0) >> 4));
return retval;
}
// Transmit 8 bits that is already Hamming encoded
int TransmitBEncoded(unsigned char BytetoTransmit)
{
// Start transmitting the start bit

// setting timer? clock to SMCLK, up count, no

interrupts

TAOCTL = MC__UP | TASSEL__ SMCLK;

BitCount = 10;

Bitstate = 0;

TA1R = 0;

TA1CCRO = TAIlR -+ (BIT;TIME/4); // Bit time is

divided by four to allow guard periods
TransmitIdle();
// setting timerl clock to SMCLK, up count, interrupts
TA1CTL = MC__CONTINOUS | TASSEL__SMCLK;
// Add stop bit;
TxByte = (unsigned int)BytetoTransmit | 0x100;
// Enable timerl interrupt

TALCCTLO = CCIE;
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}

// Wait for ISR to transmit
while { TA1CCTLO & CCIE );
// Return number of bitg transmitted

return 8;

// Timer 1 A0 intterupt routine

#pragma vector = TIMER1_AJ_VECTOR

__interrupt void timerAl{void)

{

TA1CCRC += BIT_TIME/4;
// Test if we are done with the byte
if ( BitCount == 0 )

{

JP 2015-511136 A 2015.4.16

// If we are done, disable this interrupt to signal

// to the transmit routine that we are done

TALCCTLO &= ~CCIE;
TALCTL &= ~MC_ CONTINQUS;
TAOCTL = TASSEL__SMCLK;
}
// Inter-bit state machine
// First 1/4 of bit pericd transmit idle
// Second and third quarters tranemit the bit
// Last quart transmit idle

switch ( Bitstate )

{
case 0:
TransmitIdle () ;
Bitstate = 1;
break;
case 1:
if ( BitCount == 10 ) // If start bit
{

// Start bit is a ¢

Transmit0 () ;
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else

if ( TxByte & 0x0001 )

{

Transmitl() ;

Transmito{} ;

}

TxByte = TxByte >> 1;

}

Bitstate

1
|2+

break;
case 2:

Bitstate

]
7]
~

break;

case 3:
TransmitIdle() ;
BitClount--;
Bitstate = 0;

break;

}

// Hamming encoding routines
// number of uncoded data bits and data values
$define DATA_BITS 4

#define DATA VALUES {1 << DATA BITS)

JP 2015-511136 A 2015.4.16

// table of Hamming codes hammingCedes([x] is the x encoded

const unsigned char hammingCodes [DATA_VALUES] =
{

0x00, /* 0 %/

0x71, /* 1 %/

0x62, /* 2 *f

0x13, [* 3 %/
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0x54, /* 4 */
0x25, [* 5 *f
0x36, [/* 6 */
0x47, [+ 7 */
0x38, /* 8 %/
0x49, /* 9 */
0x5A, /* A */
0x2B, /* B %/
ox6C, /* C */
0x1D, J* D */
0x0E, /* E */
ORTE [* F */

i

// HammingTableEncode: This function uses a lookup table to
determine the

17 . Hamming code for a DATA BITS long
value.

unsigned char HammingTableEncede (unsigned char data)

{

return hammingCodesfdata];
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