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SPI it

SPI Read DF(#Ei£EY)

AT EREREATREE, LIS RiBE TG SPI#Rkit. SPIEOTE SCLK MIFDESBEUERM. XELL MISO HFIN 43
SCLK B EFt. B MNaHERER 4 1M 7132 f). SHEEFTHAHERE, [FEEFHHMEEE. RRkE 11 EERE
(TI10:0): &SR TI10:3]15F15, ARRIT2:0], xxxxx)FTI. RE—MFPHIRE 5 (2K, MZENBREFTRFRkE. 0
RAFRFEEHNEDE, WALESNFHZERINEN, MREFREEREE, BRFE 8 UnHR, WAL
3dbyte [£2IHEEY.

SPI Output Packet with Falling Edge SPI Polarity

o UL UL T UL
TS G £ 2 o R 5 £ B8 3 €0 o O €0 €3 |
- -

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)

R X EEEERMEE TS 10S UM T X 1#£502
TEL:+86-755-83439588 FAX:+86-755-83439588 10
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C code example for SPI with Read_DF4 command

ReadWithSPI.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 */

[*PBO0 = SCLK*/

/*PB1 = MISO*/

/*PB2 = SS*/

#include —iom164p.hll
#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, P86, P5, P4, P3, P2, P1, PO */
FO0O0000O0I0Y
11111111
DDRB = 0xfd;

PORTB = 0Oxfc;

}
voidBitDelay(void)

{
char delay; delay = 0x03;

do

YT X B EATERMES S8 105 UM T X 147502
TEL:+86-755-83439588 FAX:+86-755-83439588
WEB:www.woosens.com
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while(--delay) ;
_NOP();

return;

}
unsigned char GetOneByte (void)
{

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)

RIS I X E AR+ NS08 1 05NN TULR 15502 12
TEL:+86-755-83439588 FAX:+86-755-83439588
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{

float Pressure, Temperature; unsigned

int Dpressure,Dtemperature;

float P1=819.15; /* P1=5% * 16383 — B type*/

float P2= 15563.85; /* 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] & Oxc0)==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;

YK EEAERMEE S 10S /UM TR 145502 13
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2¥ GSas) MIN | TYP MAX UNITS
SCL Ehgfi FSCL | 100 400 kHz
FERNEATE SCL IS A0RISATE tHDSTA | 0.1 s
A SMERR R tLOW | 0.6 us
RS tHIGH | 0.6 us
BEhERHEE SCLIDBHYSISRT ) tSUSTA | 0.1 us
SDA #3=7E SCL B RYRIEATE) tHIDDAT | 0.0 us
SDA EUR7E SCL IR0 /AT S tSUDAT | 0.1 Hs
SCL b bR /EEEATE) tSUSTO | 0.1 Hs
(FIESH B2 B SR E tBUS 2.0 ys

{&RkER 12C YU SiEA 12C IHXIER

FRAERESY SIER 12C M B=1FRZL:

BERM—E CLKER B TW(PEIRERIIT 2N T —XBEEMBEER, BET—REHRGE
IEFRIBEBRITPEKIR. DAURIE—MEOMIEEIEY, IIKEESERIEE.

ERFH—HEREEEEDS CLK I TEEFE, SDA MR TEERIEMBERY, VRKRIE—
MNESMOIBES A BEH TIERSRIIE(E.

FHARMARITFE— SCLIBG LT, RS SDA NG TIE, SNREERSE— ML 0/Y 12CHIE, SDA
DINEIRSH IS — MIRFERBETF.

ICHRLDEE- AL
« ZERBEEILITIE, WRRAISTRE. BIRRSRIE 2 MREERIMSBS) NEF T HIEN

REAGERFRN,
REULC MRSBIL (MSBs) RIRILE) 15288
00 Z1TIER, HiRERY
01 AR P AR E(NERTIERE(F)
10* SRR B E— M UE BRIk EEREAIEIR
11 IZWSRIIFE

=

ECNRAE LRENE, AR XUEZRIESERNEREHTEIERE, WikE “stale” , {EiZHESL
frERFTHE, EAB—RUEERBTTHK.

LUENMREERNL (MSBs)A 11 /Y, £BRUTHEZ—;
o FXHY EEPROM &4
o IRUIERRGAYESR
. AR
. R

. FTERZEE T —NUEEECNR, FEMEIEIERETIRS. —BI2IIRS, SIS A=

T, BRIESHIREHEEARIR LS AT,
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BEARARTY
o AREREXT, ERSEOZE, EREREHE, BEENRE— Read_ MR 65<, Read MRIGIAEE(S
REERFFHE—NNERHE. WRa<79 Read MR, ZBEMHHTIERE. Bal3TADFMFENE, AFiFHEDSP
RIEHHE. BRENSASFELHSERS, ERSFFRKR

© EPNERSIZE, AT UERTLSHITZE, EVRAIE— Read DF 5<%, BI53AEL 2, 3 8 4
FIHEYE, MAGEEERES. 1T Read DF B, REINHIEAKEESEXNE, KREMUIREN "valid.

£ Read DF 5epkfa, WEEHIRE “stale” . T Read_MR HFERIGERZIM, HFmE— 1 HEGNE
AR, WNERENEREMHEHITIIRIET Read DF, NBIRSAPIRSALSHIERCA “stale”

$ER12C™Read_MR EREXBATLARER] 12C™Read_DF2 & Read_DF3 &<3k52ht, FHE/2H
B “stale” #IEEHIKE.

I12C{§EFRead DF4#SAICHEITG!

ErERY, PMEBERIKE, PORTBHIIAMARTERAN, FNEBLALGSDARISCLASIS, PORTBEIHMITFAISCLANISDAIIAL
AE. HIREWriteSDATIWriteSCLIRIES4L “state” RYEIIRSBERIEIELRAMA. ZREN "1" B, w05 IHIEEREN
BMAGNES| L), SR&8 "O" i, WwHASIHECE S, Fasikans B, WriteSDARIWriteSCLE2IFFEER
RIBIRE, LB ENEHEISERERMES, MmHE—LRMUEERIA/N.

General Calling Sequence for the Routines

SendStartBit(); [*start*/

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

R eI X EEANEREMEE S8 1085 LM T X 147502 16
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{
if (state)
DDRB &= 0Oxfe; /* 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); * 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 __J
/
SR R E RSN S 0S AU TV X #7502 .

TEL:+86-755-83439588 FAX:+86-755-83439588
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SDA /
*/
void SendStopBit(void)
{
WriteSDA(0);
BitDelay();
SetSCLHigh(
); BitDelay();
WriteSDA(1);

BitDelay();
}

WwWoosens

/* 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++)
FYITEYEE X EIEEERMEE TS 10SIUM Tk X 148502
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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); /* 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 ==1 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 s high */
R B X EEEERME S 10S LM T X 1#:502 19
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BitDelay();

data=data<<1;

if (PINB &0x01)
data=data |1;

WriteSCL(0);

BitDelay();

I*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
*/

#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);

Ry X EEEERMEE LS 105 UM T X 187502
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unsigned char SA181DO_Address;
unsigned char bufptr[4];

void Init (void)

__disable_interrupt();

/* PO = SDA - bidirectional */ /
* P1 = SCL - output */

/* P7, P6, P5, P4, P3, P2, P1,
PO*//*OO0O0O000O0™/
11111111%

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) +re {ad)) [*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 X FEANERMES NS 105 M T X 145502
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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; I* P2=95% * 16383 — A type*/

float Pmax=2.0;

float Pmin=-2.0

Init();

do

{

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

If ((bufptr [0] & Oxc0) ==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);
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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
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