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#include<pic.h>

#include<stdio.h>

#include "delay.h"

#include "i2c.h"

#include "lcd4bit.h"

___CONFIG(UNPROTECT & LVPDIS & BOREN & MCLREN & PWRTDIS & WDTDIS & INTIO );

/I Define address and commands for 12C device.
#define DEVADDR 0xAO0// Address of 12C device

#define LDC 0x30 /l Load Duty Cycle
#define TESTWRITE 0x35 /I Writing Test Command
#define TESTREAD 0x40 /l Readding Test Command

/l Flash the LED on RB3 when operation fails.
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void flashled(void)

while(1)
{

RB3 =1,

DelayMs(200);

RB3 =0;

DelayMs(200);
}

}
void main (void)

int pulse = 8;
int temp,temp2;

unsigned char tempH;

unsigned char tempL;

char word[17];
/I Setup oscillator
IRCF2 = 1;
IRCF1= 1;
IRCFO= 1; /I IRCF<2:0> = 111: internal RC oscil lator frequency = 8 MHz
SCS1 = 0;
SCS0 = 0; // SCS<1:0> = 00: Oscilator mode defin ed by FOSC<2:0>
while('IOFS); /I Wait for the frequency to become stable
/I Setup LCD ports
ANSEL = 0x00; /I Select every bit of port Aas d igital I/O
lcd_init(1); /[ Initialize LCD using high byte o f the port
TRISB3 = 0; /I Config port RB3 for indicate erre ron LED
RB3 = 0;
TRISAO = 1; /I Config port RAO for push button
RAO = 0;
while(1)
if(RAO==1) /[Press the button or not
{
while(RAO==1); //Wait until release the butto n
switch(pulse)
case 1 :temp = 256; break; // PWM 25% directio no
case 2 :temp = 512; break; // PWM 50% directio no
case 3 :temp = 768; break; // PWM 75% directio no
case 4 : temp = 1023; break; // PWM 100% direct ion 0
case 5 : temp = -256; break; // PWM 25% directi onl
case 6 : temp = -512; break; // PWM 50% directi onl
case 7 : temp = -768; break; // PWM 75% directi onl
case 8 : temp = -1023; break;// PWM 100% direc tion 1
}
if (pulse<8) pulse++; else pulse=1; /| Restart sequence
Il /I Send data
sprintf(word,"%d" ,temp); /I Convert integer val ue to string
Icd_clear(); /I Clear LCD first
lcd_cursor(1,1); / Move cursor to origin
Icd_display(word); /I Display sending value
i2c_WriteTo(DEVADDR); /I Call device address "DEVADDR"

/I Send
// sending data

if (i2c_PutByte(TESTWRITE)==12C_ERROR) command "0x35" to test

flashled(); // Flash LED if communication e rror
if (i2c_PutByte(temp>>8)==12C_ERROR) /l Send MS B for PWM data

flashled(); // Flash LED if communication e rror
if (i2c_PutByte(temp&0x00FF)==I2C_ERROR) /I Send LSB for PWM data

flashled(); // Flash LED if communication e rror
Il 1/ Readback data
i2c_WriteTo(DEVADDR); /I Call device address "DEVADDR"

if (i2c_PutByte(TESTREAD)==12C_ERROR) /I Send ¢ ommand "0x40" to readback

last sent data

flashled(); /l Flash LED if communication e rror

i2c_ReadFrom(DEVADDR); /I Call device address "DEVADDR"
for reading

temp2 = ((int)i2c_GetByte(I2C_MORE)) << 8; //Re ceive first byte

temp2 = temp2 | ((int)i2c_GetByte(12C_LAST)):// Receive last byte

sprintf(word,"%d",temp2);// Convert integer val ue to string.

lcd_cursor(2,1); /l Move cursor to origin.
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Icd_display(word); // Display receiving value.
Il 1/ Send data for regenerrate pulse
i2c_WriteTo(DEVADDR); /I Call device address "DEVADDR"
if (1I2c_PutByte(LDC)==I2C_ERROR) /l Send comman d "0x30" to adjust
/I PWM

flashled(); /I Flash LED if communication e rror
if (i2c_PutByte(temp2>>8)==12C_ERROR) /l Send M SB for PWM data

flashled(); /I Flash LED if communication e rror
if (i2c_PutByte(temp2&0x00FF)==12C_ERROR) /I Sen d LSB for PWM data

flashled(); /I Flash LED if communication e rror

}
}
A= B#$ '& ;
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#include<pic.h>
___CONFIG(UNPROTECT & CCPRB3 & DEBUGDIS & LVPDIS & B OREN & MCLRDIS & PWRTDIS & WDTEN &
INTIO );

#define RXBUFLEN 4 // 12C receive buffer length
#define TXBUFLEN 4 // 12C transmit buffer length

#define NODEADD 0xAO0// 12C address of this node, mu st be even number. Default: 0xAQ,
0xA2, OxA4.
/* 12C command codes (first byte after address) */
#define LDC 0x30 // Load duty cycle and direction. Require 2 data bytes of
// 16-bit signed integer of duty cycle and di rection, MSB first.

/I The range of PWM command is +/-1023
#define TESTWRITE 0x35 /I Writing Test Command
#define TESTREAD 0x40 /l Reading Test Command

#define PORTBIT(adr, bit) ((unsigned)(&adr)*8+(bit) )
static bit DIRBIT @ PORTBIT(PORTB, 2); // Direction bit at RB2

int pulse=1;

unsigned char TxBuffer[TXBUFLEN],
Mem[TXBUFLEN],
TxIndex;

unsigned char ReadI2C(void);
void Writel2C(unsigned char data_out);

void main(void)

/* Configure internal oscillator frequency */
OSCCON = 0x70; // 8 MHz

/* Setup 1/O port */
//ADCONL1 = 0x06;  // Configure all pins on PORTA as digital I/O
/ITRISA = 0x00; I/l Configure all pins on PORTA as output
/IPORTA = 0x00; /I Initialize PORTA as low

/* Setup PWM */
CCP1CON = 0x00; /I Reset CCP1 Module

TMR2 = 0x00; /I Clear Timer2
PR2 = OXFE; /I PWM Period = (254+1)*4*0.125*4 us =510 us (1.96 kHz)
TRISB = 0x12; /l Set RB2,RB3/CCP1 as output, RB1 a nd RB4 as input for 12C
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CCPRI1L = 0x20; // Duty cycle of PWM, where 0x00 =
CCP1CON =0x0C; // PWM mode, 2 LSBs of Duty cycle

T2CKPSO0 = 1; /l Timer2 prescaler = 4 (T2CON)
TMR20ON = 1; // Turn on Timer2 (T2CON)
/* Setup interrupts */

SSPIE = 1; [/l Enable interrupt on SSP

PEIE = 1; /I Enable peripheral interrupt

GIE = 1, I/l Global interrupt enable

[* Setup 12C */

SSPCON = 0x36; /I Configure SSP module for 7-bit s
SSPADD = NODEADD// 12C address of this node
SSPSTAT = 0x00; // Reset SSP module

for(;;) /I Loop forever

static

CLRWDT(); //'dly kick the dog

void interrupt

isr(void) /I Here be interrupt function - the nam

unsigned char RxBufferfRXBUFLEN], // 12C receive

int

RxIndex; /1 12C receive buffer index
pwmcmd; I/l Signed PWM command

unsigned int mag; // PWM magnitude
unsigned int temp;

if(SSPIF) /I SSP interrupt
{

case 0b00101001: [* State2 */
RxBuffer[RxIndex] = ReadI2C(); /I Get the comma
SSP module

/*

12C code below checks for 5 states:

State 1: Master write operation, last byte was an
SSPSTAT hits: S=1,D/A=0,R/IW=0,BF =1

State 2: Master write operation, last byte was a
SSPSTAT bhits: S=1,D/A=1,RIW=0,BF =1

State 3: Master read operation, last byte was an
SSPSTAT bits: S=1,D/A=0,RIW=1,BF =0

State 4: Master read operation, last byte was a d
SSPSTAT bits: S=1,D/A=1,RIW=1,BF =0

State 5: Slave 12C logic reset by NACK from maste
SSPSTAT bits: S=1,D/A=1,RIW=0,BF =0

*/
switch(SSPSTAT & 0b00101101)/ Mask out unimport
case 0b00001001: [* Statel */
Readl2C(); // Do a dummy read of the SSPBUF

for(RxIndex=0;RxIndex<=(RXBUFLEN-1);RxIndex++)
RxBuffer[RxIndex] = 0; // Clear the receive buf

RxIndex = 0f/ Reset the receive buffer index

break;

if(RxIndex<(RXBUFLEN-1)) RxIndex++; Il Increase

exceed the buffer length

break;
case 0b00001100: [* State3 */
/* This device does not support read operation.
Return 0x00, if read operation is requested. */
if(RxBuffer[0]==TESTREAD)

TxBuffer[0] = Mem[0]; // High byte
TxBuffer[1] = Mem[1]; // Low byte

TxIndex = 0;
case 0b00101100: [* State4 */
/* This device does not support read operation.

Return 0x00, if read operation is requested. */
Writel2C(TxBuffer[TxIndex]); /l Writing data to
if(TxIndex<(TXBUFLEN-1)) TxIndex++; /I Increase
break;

case 0b00101000: [* Stateb */
/* A NACK was received from the master, reset th
break;

default:
/* Something went wrong! Trap here, WDT will res
while(1);
break;

0%, OxFF = 100% of PWM period
=00

lave mode 12C

€ is unimportant.

buffer

address byte
data byte
address byte
ata byte

r

ant bits in SSPSTAT

fer

nd and data byte from the

the buffer index, but not to

12C bus
the transmit buffer index

e slave logic */

et device */
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/* Process the 12C command. The first byte is co mmand */
if(RxBuffer[0] == TESTWRITE)

Mem][0] = RxBuffer[1]; // High byte
Mem[1] = RxBuffer[2]; /I Low byte

if(RxBuffer[0] == LDC)
/* Load duty cycle and direction. Required 2 dat a bytes */

if(RxIndex == 3)

pwmcmd = RxBuffer[1]*256 + RxBuffer[2]; /I Byte 1 = MSB, Byte2 = LSB of the
signed PWM command
/* Update PWM duty cycle */
if (powmemd >= 0)
mag = pwmcmd,;

else

mag = -pwmcmd;
if (mag > 1023) mag = 1023; // Magnitude must b e less than 1024
CCPRIL = mag >> 2; I/ Bit2-9 of duty cycle

CCP1Y = mag & 0x01; // BitO of duty cycle
CCP1X = mag & 0x02; // Bit1 of duty cycle

DIRBIT = (pwmcmd < 0); // DIRBIT = 1, if pwmemd is negative
) }
SSPIF = 0;
else
/* Unexpected interrupts, just trap here and WDT will reset device */

}
/*

Readl2C: Read a single byte from the 12C bus.
*/

unsigned char Readl2C(void)
{

unsigned char data_in;
data_in = SSPBUF}/ Read the data from 12C buffer
return data_in;

/*
Writel2C: Write a single byte to the 12C bus devic e.
*/

void Writel2C(unsigned char data_out)
while(BF);// Wait if the buffer is full
do

WCOL = 0; /I Clear the WCOL flag

SSPBUF = data_out; / Write the data to 12C buffe r
} while(WCOL);  // Loop until the write was success ful
CKP =1; /I Release the clock
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