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#include "LCD.h"

void LedCmd(unsigned char cmd)

LCD_CMD = 0x00;
LCD_DATA = cmd;
LCD_CMD = 0x04;
asm volatile("NOP");
asm volatile("NOP");
LCD_CMD = 0x00;

_delay us(50);
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void LcdData(unsigned char data)
LCD_CMD = 0x01;
LCD_DATA = data;
LCD_CMD = 0x05;
asm volatile("NOP");
asm volatile("NOP");
LCD_CMD = 0x01;
_delay_us(50);

H

void LcdClear(void)
LcdCmd(0x01);
_delay ms(2);
LcdCmd(0x80);
_delay us(50);

}

void LedInit(void)
LCD_CMD = 0x00;
_delay ms(2);
LcdCmd(0x38);
LcdCmd(0x01£);
LcdCmd(0x01);

_delay ms(2);
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void LedString(unsigned char pos, unsigned char *str)

i
i

LcdCmd(pos);

int size = strlen(str);

inti=0;

for(i = 0; 1 < size; i++)

¢
1

LcdData(str[i]);
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// ED-7275 PSD Sensor Operation Example

// psd.c

#include <stdio.h> // Include header file by
using sprintf

#include <avr/io.h>

#include <util/delay.h>

#include <avr/interrupt.h>

#include "lcd.h"

volatile unsigned int psd[3]; / PSD sensor variable
// Initialize PSD sensor communication.

void psd_init(void) {

// Set a communication speed to 38400.

UBRRI1H = 0; // BAUD Rate Hi

UBRRIL =12; //BAUD Rate Lo ((F_CPU / (16UL * 38400)) - 1)

// RX Interrupt Enable, Rx / Tx Enable

UCSRI1B = (1<<RXEN]1) | (1I<<TXENI1) | (1<<RXCIE1);
UCSRIC = (1<<UCSZ1) | (1<<UCSZ0); // no parity, 1 stop, 8 data
psd[0] = 0;

psd[1] = 0;

psd[2] = 0;
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// Out of data sent from PSD sensor module
// Interrupt function called whenever

receiving lbyte

ISR(USART1 RX vect) {

static unsigned char chk=0, rxcnt=0;
static unsigned char rxdata[7];
unsigned char rx, status;
status = UCSR1A;
rx = UDRI;
if (status & ((1<<FE)|(1<<DOR)))
{ // If a received value has an error
rxent = 0;
telse{ // Received ISR
if(rxent == 0)
{ /I Check if it is the first value.
if(rx == 0xCC)
{ // Save the first value and set rxcnt to 1.
rxdata[rxcnt] = rx;
rxcnt++;
chk = rx; }
telse{ // Save areceived value.
rxdata[rxent] = rx;
// Skip the check sum part.
if(rxent = 5) chk +=rx;

rxent++;
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if(rxent == 7)
{ // Check if check sum parts correspond.

if(chk == rxdata[5])
{ // If check sum is correct, save a sensor value.

psd[rxdata[1] - 0x11] = (unsigned int)rxdata[3] << 8 |
(unsigned int)rxdata[4]; }

// Finish receiving 7 byte

rxent = 0;

H H H H

// In case of newly reading the PSD sensor, clear a psd value to 0.
void psd_clear(void) {

psd[0] = 0;

psd[1] =0;

psd[2] = 0; }
// Read a PSD sensor value. (id=1, 2, 3 ) / RETURN = 0 (not

received) , 1 (received)

unsigned char psd_read(void)

unsigned char id;

unsigned int timeout, i;

unsigned char data[7];

data[0] = OxAA; // Start data transmission.
data[2] = 0x07; // (PSD_CMD = 0x07)
data[3] =0;

data[4] = 0;

data[6] = 0x55; // Finish data transmission.
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for( id = 0; id<3; id++)
{
// PSD sensor no.1 0x11, no.2 0x12, no.3 0x13
data[1] = 0x11 + id;
data[5] = data[0] + data[1] + data[2] + data[3] + data[4] + data[6];
// Send a command.
for (i=0; i<7; i++)
{
timeout = 4000; // Approx. 250us or more
// USART Data Register Empty
while (/(UCSRIA & (1<<UDRE)) && timeout--);
if(timeout == 0) break;
// Tt is a transmission error.
UDRI1 = datali]; } }
if(psd[0] > 0 && psd[1] > 0 && psd[2] > 0)
{
return 1;
// If a return value is 1, a new sensor value is obtained.

}

return 0; /I A new sensor value is not obtained yet.

}

// End of PSD sensor-related function

// test psd
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int main(void)
{
char str[21];

unsigned char result;

// Initialize an external memory.

MCUCR = 0x80;

// enable external memory and I/O

XMCRA = 0x44;

/1 0x1100-0x7FFF=1 wait, 0x8000-0xFFFF=0 wait

XMCRB = 0x80;

// enable bus keeper, use PCO-PC7 as address
led_init();

// Initialize psd sensor.
psd_init();

SREG = 0x80;

// Start interrupt.

led_string(LCD_LINEL, "PSD SENSOR");

//' In case of getting a new PSD sensor value, clear the psd value.

psd_clear();
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while(1)

{ // Obtain a PSD sensor value in the psd[] variable.

result = psd_read();
if(result == 1)
// In case of getting a new PSD sensor value, its result is 1.
,{
// C basic function used for entering a character

//string in str[21] array

// sprintf (include stdio.h in the upper part)
sprintf(str, "[3]%3d [1]%3d [2]%3d", psd[2], psd[0], psd[1]);
led string(LCD_LINE2, str);

}-

_delay_ms(100);
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