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while(1) { if (done) { // ADC interrupt adds result to Summation Register done =
FALSE; // Running Ave(n) = RA(n-1) + (Sample(n) - RA(n-1))/n
// 32-bit accumulator contains (Sample - Ave(n-1)) divide(m); // Divide by n
~= 2’m (shift by m) load32acc(runAve); // Add Previous Average runAve = read32acc();
// Save New Average SSCON = 0; // Zero accumulator load32acc(comp(runAve)); //
1"s complement of new average load32acc(1); // 2"s complement "-ave", ready to add sample
SSCON = 0x40; // Enable ADC to add with next sample printf('sample=,%1d, RA=,%ld,
Block=,%ld\n", adresult, runAve,blockave); } }
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//

// File name: runave.c

//

// Copyright 2004 Texas Instruments Inc as an unpublished work.
//

// Revision History . .

// Version 1.0

//

// Compiler Version: Raisonance Compiler 3.03.34

//

// Module Description:

// This is a running average (RA) implemented on the MSC1210. The basic
// formula is: RA(n) = RA(n-1) + (Sample(n) - RA(n-1))/n

// the value for n is converted to 2"m so that the divide is an arithmetic right
// shift by m. The Samples come from the 24-bit ADC.

//

//
// Include section #include "legal.c" //Texas Instruments, Inc. copyright and liability
#include <REG1210.H>

#include <stdio.h>

#include <stdlib.h>

#include <math.h>

// Defines section

#define FALSE 0

#define TRUE !FALSE

//LSB = 2.50/pow(2,24); (1.49e-7) unipolar

//LSB = 5.0/pow(2,24); (2.98e-7) bipolar

#define LSB 2.98e-7

#define comp(x) (OXFFFFFFFF ~ x) // 1"s complement operation on long integer

// Function Prototype Section

extern void autobaud(void);

extern unsigned long unipolar(void);

extern signed long bipolar(void);

extern void load32acc(long int);

extern long read32acc(void);

long int initAve(void);

void Convert(void) interrupt 6;

void divide(char);

// Global Variables for interrupt routine

char done=0; // ADC interrupt flag

long int adresult; // ADC result

ZHCA010—2004 4 12 H SERFETF 9
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//
// Function name : long int initAve(void)
// returns o Initial Average Value
// Created by : Russell Anderson

// Date created : 11-11-04

// Description

// * Setup for running average. Initial Ave = sample

//

long int initAve(void){
long int ave;

SSCON = 0; // Clear 32-bit accumulator, Set to add values
while (ldone){} // Wait for ADC result
done = FALSE;
ave = bipolar(); // Save Current Sample as Average Value in runAve
load32acc(comp(ave)); // 1°s complement of initial average
load32acc(1); // 2°s complement operation, ready to add sample
SSCON = 0x40; // Setup to add ADC result
return(ave);
}
//
// Function name : void Convert(void) interrupt 6 (Auxillary Interrupt)
// returns : return ADC value in adresult
// Created by . Russell Anderson
// Date created : 11-11-04
// Description : Since the ADC is the only interrupt enabled, this
// interrupt routine reads the value of the 24-bit ADC
//
//
void Convert(void) interrupt 6
{
adresult = bipolar();
done = TRUE;
Al=0; // Clear Auxiliary Interrupt
}

10
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//
// Function name : void divide(unsigned char m)
//
// arg m : The value to divide (2”m) into 32-bit accumulator
// Created by : Russell Anderson
// Date created : 11-11-04
// Description : This routine divides the Summation register
// by 2”m and also compensates for the lack of precision
// in the integer division by keeping a residual value.
// This routine also skips or adjusts the division for large
// differences between the current sample and the average.
// Notes : maximum m allowed is 8
//
void divide(unsigned char m)
{ -
int n;
char sign;

long diff, magnitude;
static long residue=0;

#define sigma 44 // Standard Deviation of data to be measured
diff = read32acc(); // Sample(n) - Ave(n-1)
residue += diff; // Accumulate difference because divide by n can = 0
magnitude = abs(residue); // Use the absolute value for step change detection
sign = (residue>0) ? 1 : 0; // Determine sign for correction when residue exceeds n
it (magnitude>sigma*16){ // No divide, return(sample - ave)
residue=0;
return;
}
if (magnitude>sigma*8){ // Modify filter to reduce settling time
m--;
}
n = 1<<m; // n =2"n
m--; // Summation Register divides by m-1
SSCON = m | 0x80; // Using 32-bit Accumulator Divide by 2"m
if (read32acc() == -1) load32acc(1); // Add 1 (remove negative bias after divide)
if (abs(residue) > n){ // Compensate for large residual
if(sign){
residue -= n;
load32acc(1); // Add +1
}
else{
residue += n;
load32acc(-1); // Add -1
}
}
}
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void main(void)
{
unsigned char i;
long int runAve;
autobaud();
printf(*'MSC1210 ADC Conversion Test\n");
//Timer Setup
USEC= 10; // 11.0592 MHz Clock
/* Setup ADC */
PDCON &= OxF7; // Enable adc
ACLK = 8; // For 11.0592 MHz, gives modclock of 1.2288 MHz
// Modulation Clock = 19,200 Hz
ADMUX = 0x58; // AIN5-AINCOM
ADCONO = 0x30; // Vref on 2.50V, Buff on, BOD off
DECIMATION = 1920; // 10 Hz data rate
AIE = 0x20; // Enable A/D interrupt
EAI=1; // Enable Auxillary Interrupts
ADCON1 = 0XO01; // bipolar, auto, self calibration, offset, gain
for (i=0; i<3; i++){ // Wait for Sinc3 filter to settle after calibration
while (!done) {}
done = FALSE;
}
#define m 8 // n = 256 (m"8)
runAve = initAve();
while(1) {
it (done) { // ADC result has been added to Summation Register
done = FALSE;
// Running Ave(n) = RA(n-1) + (Sample(n) - RA(n-1))/n
// 32-bit accumulator contains (Sample - Ave(n-1))
divide(m); // Divide by n ~= 2”m (shift by m)
load32acc(runAve); // Add Previous Average
runAve = read32acc(); // Save New Average
SSCON = 0; // Zero accumulator
load32acc(comp(runAve)); // 1"s complement of new average
load32acc(1); // 2°s complement "-ave", ready to add sample
SSCON = 0x40; // Enable ADC to add with next sample
printf("sample=,%ld, RA=,%ld, Block=,%ld\n", adresult, runAve,blockave);
}
}
}
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