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General Calling Sequence for the Routines

SendStartBit(); [*start*/

SendByte(byte); /*send address or command MSB first*/
GetOneByte(); [*read one byte from serial stream *//
SendStop(); *stop*/

PORTB on the ATmega164P is used to communicate with SA18D transducer. Bit assignments are as follows:

12C.c

/*PB0 =SDA*/

/*PB1 = SCL*/

#include “i2c.h”
void WriteSCL (unsigned char state)
{
if (state)
DDRB &= 0xfd; /* input ... pullup will pull high or Slave will drive low */
else
DDRB |= 0x02; [* output ... port latch will drive low */
}
void WriteSDA(unsigned char state)
{
SRYITRELRFEEREFT R 3 1% 8
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if (state)
DDRB &= 0xfe; /* input ... pullup will pull high or Slave will drive low */
else
DDRB |= 0x01; [* output ... port latch will drive low */
}
unsigned char SetSCLHigh(void)
{
WriteSCL(1); I* release SCL*/

[* set up timer counter 0 for timeout */

t0_timed_out = FALSE; [* will be set after approximately 34 us */
TCNTO =0; /* clear counter */
TCCRO = 1; /* ck/1 .. enable counting */

/* wait till SCL goes toa 1 */
while (! (PINB & 0x02) && !t0_timed_out) ;
TCCRO =0; [* stop the counter clock */

return(t0_timed_out);
}
void BitDelay(void)
{
char delay;
delay = 0x03;
do

_NOP();
} while (--delay);
}

/* Routine SendStopBit generates an TWI stop bit assumes SCL is low stop bitis a 0 to 1 transition on SDA while
SCL is high

SCL /

R L X FreeReIFT - EEMEAE 3 & 10
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SDA /
*/
void SendStopBit(void)

{
WriteSDA(0);

BitDelay();
SetSCLHigh( );
BitDelay();
WriteSDA(1);

BitDelay();
}

/* Routine SendStartBit generates an start bit start bit is a 1 to 0 transition on SDA while SCL is high

SCL /

SDA \
*/
void SendStartBit(void)

{
WriteSDA(1);

BitDelay();
SetSCLHigh() ;
BitDelay(); WriteSDA(0);
BitDelay();
WriteSCL(0);
BitDelay();
}
unsigned char SendByte(unsigned char byte) {

unsigned char i;
unsigned char error;
for (i=0;i<8;i++)
{
R L X FreeReIF = RN AE 3 #
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WriteSDA(byte & 0x80); [* if > 0 SDA will be a
byte = byte << 1; 1*/ I* send each bit */
BitDelay();

SetSCLHigh();

BitDelay();

WriteSCL(0);

BitDelay();
}
/* now for an ack */

/* Master generates clock pulse for ACK */

WriteSDA(1); I* release SDA ... listen for ACK */

BitDelay();

SetSCLHigh /* ACK should be stable ... data not allowed to change when SCL is
(); high */

/* SDA at 0 ?*/

error = (PINB & 0x01); [* ack didn't happen if bit 0 = 1 */
WriteSCL(0);
BitDelay();
return(error);
}
unsigned char GetOneByte(unsigned char lastbyte)
{
[* lastbyte == for last byte */

unsingned char i;

unsigned char data;
DDRB &=0xfe; /* release SDA ... listen for slave output */

data=0;

for (i=0; i<8;i++)

{
SetSCLHigh() ; /* Slave output should be stable ... data not allowed to change when
SCL is high */
FYITH R L X FEEReIF L EERFEARE 3 & 12
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BitDelay();
data=data<<1;
if (PINB & 0x01)
data=data | 1;
WriteSCL(0);
BitDelay();
}
[*send ACK*/

WriteSDA (lastbyte); /* no ack on last byte ... lastbyte = 1 for the lastbyte */

BitDelay();
SetSCLHigh();

BitDelay();
WriteSCL(0);
BitDelay();
WriteSDA(1) ;
BitDelay();

return (data);

}
ReadWithPollingl2C.c /*

ReadWithPollingl2C.c reads the digital output simply at any time and be assured the data is no older than the
selected response time specification by checking the status of the 2 MSBs of the bridge high byte data

Wi

#include “i2c.h”

extern unsigned char GetOneByte(unsigned char lastbyte);
extern unsigned char SendByte(unsigned char byte);
extern void SendStartBit(void);

extern void SendStopBit(void);

extern void BitDelay(void);

extern unsigned char SetSCLHigh(void);

extern void WriteSDA(unsigned char state);

extern void WriteSCL(unsigned char state);

RYITEE L XFreeReUF = RS 3 13
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unsigned char SA181DO_Address;
unsigned char bufptr[4];

void Init (void)

_disable_interrupt();

/* PO = SDA - bidirectional */

/* P1 = SCL - output */

I* P7, P6, P5, P4, P3, P2, P1, PO */
FO0O0O0O0O00O0*
F11111111%

DDRB = 0xff;

PORTB = 0xfc;

[*setup SA181DO device address*/
SA181DO_Address=0x28;
/*

The factory setting for 12C slave address is 0x28, 0x36 or 0x46 depending on the interface type
selected from the ordering information.

For this sample code, 0x28 is used for Slave address of SA181DO.
*/

}

unsigned char ReadSA181DO(unsigned char DF_Command)

{

unsigned char i;
unsigned char error;

SendStartBit();
if (SendByte((SA181DO_Address<<1) +read)) [*send salve address byte*/
{
return (1); /*check error*/,
}
for (i=0; i< (DF_Command-1); i++)
{
bufptr]i] = GetOneByte (0): /* 1 byte of read sequence */

R L X FreeRelF= VR A 3 &%
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}

bufptr[DF_Command-1] =GetOneByte (1); /* 1 signals last byte of read sequence */

SendStopBit();
return (0);
}
void main (void),
{

float Pressure, Temperature;

unsigned int Dpressure, Dtemperature;
float P1=819.15; /* P1= 5% * 16383 — A type*/
float P2=15563.85; [* P2=95% * 16383 — A type*/

float Pmax=2.0;
floatPmin=-2.0

Init();

do

{
ReadSA181DO (DF4); /*Read_DF4 command — data fetch 4 bytes */

If ((bufptr [0] & 0xc0) ==0x00)/*test status of the 2 MSBs of the bridge high byte of data*/
{
Dpressure= ((unsigned int) (bufptr [0] & 0x3f) <<8) + (bufptr [1]);

Dtemperature= (((unsigned int) bufptr [2]) <<3) + bufptr [3];

Pressure= (((float) Dpressure)-P1) * (Pmax-Pmin) / P2+Pmin;

Temperature= ((float) Dtemperature) * 200 / 2047 -50;

}

}
while(1);

R LU X FeEROUF AL EERFE A 3 # 16
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} /" main */

12C.h

#include “iom164p.h”

#define DF2 2
#define DF3 3
#define DF4 4

#define write 0

#define read 1

SPI it

SPI Read DF(%#=isEEY)

AT EHCEREATRBE, LATERS Qi TR SPI #kit. SPI #ZOE SCLK FHEARSEHIREML. XELL MISO Al
ASCLK B EFt. B MNaHEREER 4 MF15(32 (). SHREEFTHMEIE, EFEEFTAHEEE. AEAIE 11 MEIER
E(T[10:0]): BER T[0:315%, RRRET20], xoo)FHh, RE—"FHH&RE 5 RRAN, NZENBERTRFR

o, IRAFAREERNENE, WALEE-ANFHZELINEN., NREREEENEE, BRFE 8 upR, 1T
LATEIEEN3dbyte [E4R 1SRN,

SPI Output Packet with Falling Edge SPI_Polarity

e UL~ T LI
TR G 0 € B % €38 B O3 €0 i IO G0 €3
. T -

Packet = [ {S(1:0),B(13:8)}, {B(7:0)}, {T(10:3)},{T(2:0),xxxxx}] Where
S(1:0) = Status bits of packet (normal, command, busy,
diagnostic) B(13:8) = Upper 6 bits of 14-bit bridge data.

B(7:0) = Lower 8 bits of 14-bit bridge data.

T(10:3) = Corrected temperature data (if application does not require corrected temperature, terminate
read early)

iz il
C code example for SPI with Read_DF4 command

ReadWithSPl.c
/*

ReadWithSPI.c reads the digital output simply at any time and be assured the data is no older than the

selected response time specification by checking the status of the 2 MSBs of the bridge high byte data */

R E L X FreeReUFT =V ERE &S 3 &% 17
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/*PB0 = SCLK*/
/*PB1 = MISO*/
/*PB2 = SS*/
#include “iom164p.h”
#define DF2 2

#define DF3 3

#define DF4 4

unsigned char bufptr[4];

void Init(void)

{

/* PO = SCLK — output */

/* P1 =MISO — input */

/* P2 =SS - output */

I* P7, P6, P5, P4, P3, P2, P1, PO */
000000 I0%
F11111111%

DDRB = 0xfd; PORTB = 0xfc; }
void BitDelay(void)

{

char delay;

delay = 0x03;

do

{
while(--delay)

_NOP();

return;

}

unsigned char GetOneByte (void)

AL X FreeReR L E R AR 3 1
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{

unsigned char data=0;
unsigned char i;

for (i=0; i<8; i++)

{
BitDelay();

SCLK=1;
BitDelay();
data=data<<1;
if (PINB & 0x02)
data=data | 1;
SCLK=0;
BitDelay()

}

return (data);

}
unsigned char ReadSA191D(unsigned char DF_Command)

{

unsingned char i;

SCLk=0;

SS=0;

BitDelay();

for (i=0; i<(DF_Command); i++)

{

bufptr[i] = GetOneByte (); /* 1 byte of read sequence */

}

SS=1;
BitDelay();

}

void main (void)
{

float Pressure, Temperature;

AL XFTREREIFT W ERMEARE 3 #% 20
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unsigned int Dpressure,Dtemperature;
float P1=819.15; [*P1=5% * 16383 — B type*/

float P2= 15563.85; I* P2=95% *16383 — B type*/

float Pmax= 2.0;

float Pmin=-2.0;

Init();

do

{

ReadSA191D (DF4); /*Read_DF4 command — data fetch 4 bytes */

If((bufptr [0] & 0xc0)==0) [*test status of the 2 MSBs of the bridge high byte of data*/
{

Dpressure= ((unsigned int) (bufptr [0] & 0x3f) <<8) + (bufptr [1]);
Dtemperature= (((unsigned int) bufptr [2]) <<3) + bufptr [3];

Pressure= (((float) Dpressure)-P1) * (Pmax-Pmin) / P2+Pmin;
Temperature= ((float) Dtemperature) * 200 / 2047-50;

AL X FreeReR L E R AR 3 1
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