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@ RE= he—L 777 A (Linux F)
#include <stdio.h>

#include <sys/types.h>

#include <sys/stat.h>

#include <fentl.h>

#include <termios.h>

#include <unistd. h>

#include <time.h>

int main(int arge, char *argv[] ) {
FILE #measureFile;
struct tm *date;
time_t now;
int year, month, day;
int hour, minute, second;
time_t time();
int fd;
struct termios tio;
int err;
int i,
int heater, fun;
int time0, dtime;

unsigned char buffl, buff2;
float T, Tset;

if ((fd = open(”/dev/ttyS0”, O_RDWR | O_NOCTTY | O_NONBLOCK))<0) {
exit(-1);

}

bzero@&tio, sizeof(tio));

tio.c_cflag = B9600 | CS8 | CLOCAL | CREAD;

tio.c_iflag = IGNPAR;

tio.c_oflag = 0;

tio.c_Iflag = 0;

tio.c_cc[VTIME] = 0;

tio.c_cc[WIN] = 1;

tcflush (fd, TCIFLUSH) ;
tesetattr (fd, TCSANOW, &tio);
font! (fd, F_SETFL, FNDELAY);



time (&now) ;
date=localtime (&now) ;
year=date—>tm_year + 1900;
month=date—>tm mon+1;
day=date->tm_mday;
hour=date—->tm_hour ;
minute=date->tm min;
second=date—>tm_sec;

measureF i |e=fopen (argv[1], “a");
printf ("%5d/%2d/%2d %2d %2d %2d¥n”, year, month, day, hour, minute, second) ;
fprintf (measureFile, “%5d/%2d/%2d %2d %2d %2d¥n”, year, month, day, hour, minute, second) ;
fclose (measureFile) ;
timeO=time (NULL) ;
while(1) {
measureF i |e=fopen (argv[1], “a”) ;
dtime=time (NULL) -t ime0;
err=T1,;
while (err<0) {
err = read(fd, 8buff1, 1) ;
}
err=1,;
while (err<0) {
err = read(fd, 8buff2, 1) ;
}
Tset=(buff1*256+buff2) /100.0;
err=-1;
while (err<0) {
err = read(fd, 8buff1, 1) ;
]
err=-1;
while (err<0) {
err = read(fd, 8buff2, 1) ;
}
T=(buff1x256+buff2) /100. 0;
err=T1,;
while (err<0) {
err = read (fd, 8buff1, 1) ;



heater = buffl;
err=1,
while (err<0) {

err = read(fd, &uff2, 1) ;

}
fun=buff2;

printf (“%8d %7.2f %7.2f %1d %1d ¥n”, dtime, Tset, T, heater, fun) ;
fprintf (measureFile, “%8d %7. 2f %7. 2f %1d %1d ¥n”, dtime, Tset, T, heater, fun) ;

fclose (measureFile) ;

}
close( fd );
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#include "DMMO.h"
#include "msp430x42x0.h"
#include <math.h>
#include <stdlib.h>
#define REPEAT 16

float VO, V1, V7;

float R;

float T

int heater, fun;

float Tset;

float Po;

char ch2[2];

const float Tupper = 40;
const float AR = 3.9083e-3;
const float BR =-5.775e"7;
const float RO = 100.;
/| R=RO(1+AT+BT*2)
const float KI = .5;

const float KP =1000.;
const float bias = 940;

unsigned short TAR,_period;

unsigned short Cnt, OVEF;
unsigned short Num_QOVF;
long cnt0;

I output voltages from AD converter
Il register to be obtained

/l Temperature

/I setup Temperature from DIGIswitch
Il output power

/I upper temperature above which fan is operated
I/ conversion coefficient of Pt-RTD
Il converstion coefficient of Pt-RTD
/Il reference registor for Pt-RTD

/ T for PID control
/I P for PID control

/I sampling rate
I overflow for TAR
/ number of TAR overflow



void MEA_Temp(void);

void main(void) {

WDTCTL =WDTPW + WDTHOLD; 1/ stop Wotch Dog Timer

SCFQCTL=94-1; /I MCLK=94*ACLK*2=6.16MHz, D=2

FLIL,_CTLO = DCOPLUS + XCAP18PF; // DCOPLUS = 1, capacitance 18pF

SCFI0O=FLLD_2+FN_2; /1D =2,fDCOCLK= 2.2-17Mhz
BTCTL =BT _ADLY_2000; // Basic Timer

t1ms(5); /I wait for 5ms until FLL+ stabilized
P1SEL=0x10;

/I P1DIR = OxEF; //P1.4 should be DIR=0 for DAC output

P1DIR = 0x00;

P2DIR = 0x00;

P5DIR = 0x10;

P6DIR |=0xFO0;
P60OUT |=0xAO0;

P6OUT &= 0xAF;

DAC12_0CTL = DAC120PS + DAC12SREF 0 + DAC12LSEL 0 + DAC12AMP_7 +
DACI12IR;

// (see manual)
DAC12 ODAT =0;

_BIS_SR(GIE); / enable interupt
do {
MEA_Temp(); /l measure temperature
ywhile(1);

H
void MEA_Temp(void)
{
long AD_Sum; /l sampling times
nt i
float IR;
/I setup AD converter
SD16CTL = SD16VMIDON + SD16REFON + SD16SSEL_1 + SD16DIV_3 +
SD16XDIV_2;
/11.2V ref, SMCLK, /8, /16
t1ms(1);
SD16CTL &=~SD16VMIDON; /I VMID off: used to settle ref cap
SD16CTL=SD16REFON + SD16SSEL_1 + SD16DIV_3 + SD16XDIV_2;
11'1.2V ref, SMCLK, /8, /3, {M = 44kHz
SD16CCTLO= SD16UNI + SD160SR_1024 + SD16BUF _0;
/I unipole, OSR = 1024, bufferoff



IR=0;

do 1
j=G+1) & 0x3; /11f] =0, transfer data to COM
Tset =P2IN; /lread DIGIswitch

/M 1stbit=sign 0=+ 1=-1
if(Tset >= 128) Tset = -(Tset-128);  // 8th bit MLLB

/l measurement of offset
SD16INCTLO = SD16INTDLY_0 + SD16GAIN_8 + SD16INCH_7;
SD16CCTLO |=SD16SC; /I start measuremment
AD Sum=0;

for G=0;1<REPEAT; i++) {
while (SD16CCTLO & SD16IFG) = 0); // wait until finish
AD Sum =AD Sum + SD16MEMO;
j
SD16CCTLO &=~SD16SC; I/ stop AD convert
V7=AD_Sum/ (float) REPEAT / 65535. * Vref2/8.;
// measurement of Pt
SD16INCTLO = SD16INTDLY_0 + SD16GAIN_8 + SD16INCH_0;
/Pt (CH=0)
SD16CCTLO |=SD16SC;
AD Sum=0;
for G=0;1 < REPEAT; i++) {
while ((SD16CCTLO & SD16IFG) = 0);
AD Sum =AD Sum + SD16MEMO;
§
SD16CCTLO &= ~SD16SC;
V0=AD_Sum/ (float) REPEAT / 65535. * Vref2/8.;
Il reference registor RO=100
SD16INCTLO = SD16INTDLY_0 + SD16GAIN_8 + SD16INCH_1;
/ICH=1
SD16CCTLO |=SD16SC;
AD Sum=0;
for G =0;1 < REPEAT; i++) {
while (SD16CCTLO & SD16IFG) == 0);
AD Sum=AD_Sum + SD16MEMO;
J
SD16CCTLO &=~SD16SC;
V1=AD_Sum/ (float) REPEAT / 65535. * Vref2/8.
R=(MV0-V7D/(V1-V7)*100;
T = (-AR + sqrt(pow(AR,2)-4*BR*(1-R/R0)))/2.0/BR;



Il

if (abs(Tset - T)/Tset > .2)

// deviation of temperature

{
IR=0; // clear integration
H
else {
IR = IR+(Tset - T); // integrate difference
J
Po=KP * (Tset - T) + KI * IR + bias; I/ bias voltage to be sent
if (Po > 4095) Po = 4095;
if (Po < bias) Po=0;
DAC12_0DAT = Po;
/1 p6.4 NC
/1 p6.5 heater LED (1=off,0=on)
/ p6.6 fan (1=on, 0=off)
/1 p6.7 fan LED (1=off,0=on)

if(Po<= bias) {

heater=0;
P6OUT |=0x30;
J
else {
heater=1;
P60OUT &= 0x1F;
J
if(T'> Tupper) {
if(T > Tset) {
P6OUT | = 0x40;
P60OUT &= 0x7F;
fun=1;
J
else {
P60OUT &= 0xBF;
P6OUT |=0x80;
fun=0;
h
if (=01

TX_DAT((int)(Tset*100)>>8);
TX_DAT((int)(Tset*100));
TX_DAT((nt)(T*100)>>8);

TX_DAT((nt)(T*100));

I RET—%2 %2 U 7 Vil(E CH)



TX_DAT(heater);
TX_DAT(fun);
}
} while(1);

void t1ms(unsigned short dat) {
unsigned short j;
unsigned long 1;
1=32.768 * dat - 22;
do {
j=BTCNT1;
while(BTCNT1 =3);
i3

twhile G '=0);

EIA574 Data transmit service routine
EARE L o o S S S o o e e e e o T S S S B B B e e o o e o S B o B e e e e e e S S S S B R e e e e S S /
void TX_DAT(unsigned int j)
{
unsigned int i; /S
P50UT &= ~0x10; NTX=0 AZ—hr-Ev
BTCNT1=0; //BTCNT1 %2 V7T
while (BTCNT1 < tb[0]); 1 JE
for (=0;1< 8 1++) I 7 =2 DEE, DO 76
{
if (§ & 0x1) = 0)
{
P50UT &=~0x10; I HET—HD0726TX=0
J
else
{
P50UT |=0x10; I HET =471 725 TX=1
J
i=jl % I FHET—2 %18y MY B
BTCNT1=0; //BTCNT1 %2 V7T
while (BTCNT1 < tbfi + 1]); 11 >




}

P50UT |=0x10; ITX=1, Akrvy7-Evk
BTCNT1 =0; /BTCNT1 %2 V7

while (BTCNT1 < th[9]); 111 JEE



