#include <18F452.h>

#fuses HS,NOLVP,NOWDT,PUT

#use delay(clock=20000000)             //System hardware uses 20MHz clock

//#use rs232(DEBUGGER)                   //Direct debugger interface to the

                                       //debugger screen

#use rs232 (baud=9600, xmit=PIN_C6, rcv=PIN_C7)

//#use rs232 (baud=115200, xmit=PIN_C6, rcv=PIN_C7)

#define MAX7313_SCL PIN_D0

#define MAX7313_SDA PIN_D1

////////////////////////////////////////////////////////////////////////////////

////                      Light-Curtain-Demo.C                              ////

////  Demo of an optical scanning light curtain with 3x16 IR LEDs.  The     ////

////  scanner uses a Maxim MAX7313 16-Port I/O Expander.  One MAX7313 is    ////

////  is used to turn on one-by-one each LED.  The LEDS have a 36kHz pulsed ////

////  voltage source.  The 36kHz optical signals are detected by 16 IR      ////

////  receivers. Each receiver is connected to a port on the second MAX7313 ////

////  with LED Intensity Control and Interrupt.  The demo works with the    ////

////  MicroChip 18F452 embedded processor and the MAX7313 connected         ////

////  as follows (refer to MAX7313-Demo.DWG):                               ////

////  IR-Transmitter MAX7313: Address = 20H (1st bank), 22H (2nd bank), etc ////

////  IR-Receiver MAX7313: Address = 21H (1st bank), 23H (2nd bank), etc    ////

////  SDA(pin-23)  to  18F452 port-D1                                       ////

////  SCL(pin-22)  to  18F452 port-D0                                       ////

////  GND(pin-4)  to  ground                                                ////

////  A0,A1,A2 (pins 21,2,3) configured as addresses 20H, 21H, etc.         ////

////  Vdd(pin-24)  to  +3.6   (NOTE: MAX7313 is 2V to 3.6V Operation Only!) ////

////                        (However I/O lines are open-drain 50ma @ 5.5V)  ////

////                                                                        ////

////  See MAX7313.c for more details about driver                           ////

////  functions. Ground A0,A1,& A2 on the 1st IR-Transmitter MAX7313 to     ////

////  set the base address to the value of 0x20 HEX                         ////

////  Note: See Table 1 for address map.                                    ////

////                                                                        ////

////  The demo will scan through 16 IR LED banks and check for a blocked    ////

////  optical path.  The software then sends out the RS232 port a "*" for   ////

////  each blocked IR LED.  This creates a waterfall type of display.       ////

////                                                                        ////

////  Use the "monitor" of the CCS PCW C Compiler debugger by setting       ////

////  #use rs232(DEBUGGER) in the MAX7313-Demo.h header file.               ////

////  Click on the "Monitor" tab on the "Debug" window to see values or     ////

////  connect RS232 port to PC running hyperterminal at 9600 baud.          ////

////                                                                        ////

////////////////////////////////////////////////////////////////////////////////

////                         Gary S. Kath                                   ////

////                        June 12, 2006                                   ////

////////////////////////////////////////////////////////////////////////////////

#include <Light-Curtain-Demo-Header.h>                //Header files for I/O pins

#include <stdlib.h>

#include <input.c>

#include <MAX7313.c>                            //MAX 7313 routines

//#include <MAX7313-Utility.c>

//----------------------------------------------------------------------------//

// Function prototypes

void Configure(void);                           //Used to configure the MAX7313s

void Scan(int bank_no);                                //Used to scan the IR banks

//----------------------------------------------------------------------------//

// Global variables

int8 device_adr;                                //Variable to hold hardware

                                                //address of the MAX7313

int8 bank_no;                                   //Band of IR pair

int8 first_MAX7313_adr = 0x20;                  //Address of first MAX7313

int8 no_of_MAX7313_pairs = 1;                   //Number of 16-channel MAX7313

                                                //IR receiver/tranmitter pairs

int8 reg_data;

int8 data;                                      //data value

int8 rcv_mask;

int16 x;                                        //Misc. variable

char cmd;                                       //Command from PC

int8 junk;

//----------------------------------------------------------------------------//

main() {

   printf("Light Curtain Demo\r\n");

   printf("        by        \r\n");

   printf("   Gary S. Kath   \r\n");

   printf("  June 12, 2006   \r\n");

   printf("\r\n");

   printf("    Menu          \r\n");

   printf("\r\n");

   printf("Type 'R#' to scan once. Where # is bank number.\r\n");

   printf("Type 'S' to scan continuous.\r\n");

   printf("Type 'X' to stop scan.\r\n");

Configure();                              //Configure all of the MAX7313s

                                          //Check for commands from RS232 port

                                          //"R#" followed by carriage return

                                          //will scan the selected bank #

start:

   cmd = 'X';

   while (TRUE){

      if(kbhit())                      //Scan RS-232 port from commands

         cmd = getc();

      switch (cmd) {                   //Check for valid commands

      //switch ('R') {

         case 'X':                     //Stop and exit

                     break;

                     cmd = 'X';

         case 'R':                     //Read once the selected bank number

                     while(!kbhit());          //Wait for bank number

                     bank_no = get_int();      //Read string and get bank number

                                               //Note: carriage return needed

                     junk = bank_no;

                     printf("R%U\r\n", junk);

                     Scan(bank_no);            //Now scan the 16-pixel bank

                     printf("\r\n");

                     cmd = 'X';

                     break;

         case 'S':                    //Keep looping and scanning

                     bank_no = 1;             //Read string and get bank number

                     Scan(bank_no);           //Now scan the 16-pixel bank

                     printf("\r\n");

                     break;

     }

      delay_ms(30);

   }

}

//----------------------------------------------------------------------------//

//*******************************Configure************************************//

//                                                                            //

// This function will configure all of the MAX7313s used in the scanner.      //

//                                                                            //

//****************************************************************************//

void Configure(void)

{

//Configure the IR-Transmitters

   device_adr = first_MAX7313_adr;           //Hardware adr of 1st transmitter chip

                                             //Configure all of the transmitters

while (device_adr <= first_MAX7313_adr + (2 * (no_of_MAX7313_pairs -1))){                  //Configure all of the transmitters

//Configure the MAX7313 with goblal intensity "G" bit to don't care and disable

//the blink regiser "E"

//See Table 4 "Configuration Register" on page-14.

   reg_data = 0b00000000;                         //Config data

   MAX7313_config_write(device_adr, reg_data);    //Write config data to "config" reg   junk = MAX7313_config_read(device_adr);

//Configure appropriate ports as outputs.  For this example set P0-P1r are outputs.

//See Table 5 "Ports Configuraton Registers" on page 16. Logic 0 makes port an output.

                                                  //Set ports P0-P15 as outputs

   reg_data = 0b00000000;

   MAX7313_portsP7P0_config_write(device_adr, reg_data);

   MAX7313_portsP15P8_config_write(device_adr, reg_data);

//Next place a "0" into the D4-D7 of the Master Intensity Register.  This will turn

//off the internal PWM oscillator.  See Table 13 "Master, O16 Intensity Register"

//on page 21.

   reg_data = 0x00;                                //Intensity data

   MAX7313_master_intensity(device_adr, reg_data);

//Now write values to the "Blink Phase-0" registers to turn on/off individual

//ports.  A logic low makes port go low and turns on the LED.

   reg_data = 0b11111111;                          //Turn off all LEDs

   MAX7313_blinkP7P0_phase0_out(device_adr, reg_data);

   MAX7313_blinkP15P8_phase0_out(device_adr, reg_data);

   delay_ms (200);

   device_adr = device_adr + 2;               //Advance to next IR-Tranmitter chip

}

//Configure the IR-Receivers

//Configure the MAX7313 with "Interrupt" and "Interrupt Status" enabled.

//See Table 4 "Configuration Register" on page-14.

   device_adr = first_MAX7313_adr + 1;          //Hardware adr of 1st rcvr chip

                                                //Configure all of the Receivers

  while (device_adr <= first_MAX7313_adr + (2 * no_of_MAX7313_pairs) -1){

   reg_data = 0b10001000;                       //Config data

   MAX7313_config_write(device_adr, reg_data);  //Write config data to "config" reg

//Configure appropriate ports as inputs.

//See Table 5 "Ports Configuraton Registers" on page 16. Logic 0 makes port an output

//and logic 1 makes it an input.

                                                //Set ports P0-P15 as inputs

   reg_data = 0b11111111;

   MAX7313_portsP7P0_config_write(device_adr, reg_data);

   MAX7313_portsP15P8_config_write(device_adr, reg_data);

   device_adr = device_adr + 2;              //Advance to next IR-Receiver chip

  }

}

//*********************************Scan***************************************//

//                                                                            //

// This function will activate one-by-one each IR-transmitter and             //

//IR-Receiver and transmit out the RS232 port a " " if no object is detected  //

//or a "*" if an object is detected.                                          //

//                                                                            //

//****************************************************************************//

void Scan(int bank_no)

{

   //printf("|");

   //device_adr = first_MAX7313_adr;              //Assign MAX7313 address of first

                                                //IR-Transmitter 16-channel bank

   device_adr = (first_MAX7313_adr + (2 * bank_no))-2;

   x = 0;

   reg_data = 0b00000001;

   rcv_mask = 0b00000001;

//while (device_adr < (first_MAX7313_adr +(2 * no_of_MAX7313_pairs))){

     //Turn on each IR-Transmitter one-by-one and check corresponding IR-Receiver

while (x != 8){

                                                //Turn on a LED

   //MAX7313_blinkP15P8_phase0_out(device_adr, reg_data ^ 0b11111111);

   MAX7313_blinkP7P0_phase0_out(device_adr, reg_data ^ 0b11111111);

   delay_us (350);                              //Wait for capture duration

   data = MAX7313_P7P0_read(device_adr + 1);    //Read IR-Receiver

   data = data & rcv_mask;                      //Strip off bit of interest

                                                //Turn off IR-Transmitter LED

   //MAX7313_blinkP15P8_phase0_out(device_adr, 0b11111111);

   MAX7313_blinkP7P0_phase0_out(device_adr, reg_data ^ 0b11111111);

                                                //Print a "*" to the RS232

                                                //port for each detected signal

   if (data == 0)

      printf("0");

   else

      printf("1");

   //reg_data >>= 1;                              //Shift mask for next bit

   reg_data <<= 1;                              //Shift mask for next bit

   rcv_mask <<= 1;

   x++;                                         //Increment x and loop thru all

                                                //8-bits

}

      //Repeat operation for next eight bits

   x = 0;

   //reg_data = 0b10000000;

   reg_data = 0b00000001;

   rcv_mask = 0b00000001;

while (x != 8){

                                                //Turn on a LED

   //MAX7313_blinkP7P0_phase0_out(device_adr, reg_data ^ 0b11111111);

   MAX7313_blinkP15P8_phase0_out(device_adr, reg_data ^ 0b11111111);

   delay_us (350);                              //Wait for capture duration

   data = MAX7313_P15P8_read(device_adr + 1);

   data = data & rcv_mask;                      //Strip off bit of interest

                                                //Turn off IR-Transmitter LED

   MAX7313_blinkP7P0_phase0_out(device_adr, 0b11111111);

                                                //Print a "*" to the RS232

                                                //port for each detected signal

   if (data == 0)

      printf("0");

   else

      printf("1");

   //reg_data >>= 1;

   reg_data <<= 1;

   rcv_mask <<= 1;

   x++;                                         //Increment x and loop thru

                                                //all 8-bits

}

   //device_adr = device_adr + 2;                 //Increment to next MAX7313

                                                //IR-Transmitter 16-channel bank

   x = 0;

   //reg_data = 0b10000000;

   reg_data = 0b00000001;

   rcv_mask = 0b00000001;

}

   //printf("|");

//}

/////b//////////////////////////////////////////////////////////////////////////

////                            MAX7313.c                                   ////

////                    MAX7313 16-Port Expanded                            ////

////                                                                        ////

//// The Maxim MAX7313 is a 16-port expander with LED intensity control     ////

//// and interrupt.  The IC  is accessed via a 2-wire Serial Interface      ////

//// Bus (I2C). The bus signals required are a clock input (SCL) and the    ////

//// bidirectional serial data pin (SDA).                                   ////

//// The device can be configured to any one of 64 I2C addresses via        ////

//// various combinations of 3-address lines connected to V+, Gnd, SDA,     ////

//// or SCL. The LSB 8th-bit of the selected 7-bit address  determines      ////

//// if a read or write operation will occur.                               ////

////                                                                        ////

//// This IC operates off a 2v to 3.6v supply, however the outputs are      ////

//// 5.5v-rated open drain and can handle up to 50mA.                       ////

////                                                                        ////

//// The IC has a 17th I/O bit that can be configured as as general         ////

//// purpose I/O or be used as an interrupt output.  If ports are set as    ////

//// inputs and a state change occurs, the "interrupt" pin will change      ////

//// state until read by the microcontroller or if the state changes back.  ////

////                                                                        ////

//// The outputs can be used as general logic on-off outputs or can be      ////

//// configured to change intensity of a connected LED via PWM.             ////

//// The PWM control regisers permit 8-bits of control. Four bits are       ////

//// glogal control and apply to all LED outputs.  Each output then has     ////

//// individual 4-bit control. The IC has an on-board oscillator to         ////

//// form the PWM. There also are phase-0 and phase-1 registors that        ////

//// allow blick functions by switching back and forth between the two      ////

//// sets of registers. The MAX7314 has a hardware pin that will allow      ////

//// external control of switching between the two blink registers.         ////

////                                                                        ////

////                          Functions:                                    ////

////                                                                        ////

////                             Notes:                                     ////

////                                                                        ////

////  1) The MAX7313 has a i2c interface where address and data are         ////

////     sent to and from the temperature IC via a 2-wire bi-directional    ////

////     bus.  The SCL pin is the clock connection and the SDA pin is the   ////

////     data connection.                                                   ////

////  2) Multiple i2c devices (i.e. temp sensor, light sensor, etc)         ////

////     can be attached to the bus wires, however, each must have a        ////

////     unique 7-bit address code.                                         ////

////     The MAX7313 has an adjustable 7-bit address code with 64 unique    ////

////     addresses. The address is set by connecting pins A0,A1,A2 to V+,   ////

////     Gnd, SCL, or SDA. The LS 8th bit selects a read or write operation ////

////     Because of the adjustable unique address code, 64 MAX7313s can be  ////

////     connected to one I2C bus.                                          ////

////  3) Prior to using the MAX7313 routines, pins must be assigned to the  ////

////     constants MAX7313_SDA & MAX7313_SCL                                ////

////                                                                        ////

////////////////////////////////////////////////////////////////////////////////

////                         Gary S. Kath                                   ////

////                          December 17, 2005                             ////

////////////////////////////////////////////////////////////////////////////////

             //Setup pins for i2c data and clock

#use i2c(master,sda=MAX7313_SDA, scl=MAX7313_SCL)

//function prototypes

int8 MAX7313_make_chip_adr (int8 adr);

void MAX7313_memory_write_byte(int8 adr, int8 memory_adr, int8 data);

int8 MAX7313_memory_read_byte(int8 adr, int8 memory_adr);

void MAX7313_write_config (int8 adr, int8 data);

//#use i2c(master,sda=MAX7313_BANK0_SDA, scl=MAX7313_BANK0_SCL)

MAX7313_register_write(int8 device_adr, int8 reg_adr, int8 reg_data){

   i2c_start();

   i2c_write(device_adr << 1 & 0xFE);    //Send 7-bit address plus "write" bit

   i2c_write(reg_adr);                   //Point to register adress

   i2c_write(reg_data);                  //Send data to register

   i2c_stop();

}

int8 MAX7313_register_read(int8 device_adr, int8 reg_adr) {

   int8  data;

   i2c_start();

   i2c_write(device_adr << 1 & 0xFE);    //Send 7-bit address plus "write" bit

   i2c_write(reg_adr);                   //Point to register adress

   i2c_start();

   i2c_write(device_adr << 1 ^ 0x01);    //Send 7-bit address plus "read" bit

   data=i2c_read(0);                     //Read register byte

                                 //Note: After a last read is performed,

                                 //the "do not ack." parmeter (0) is set.

                                 //MAX7313 data sheet shows last read in

                                 //a sequence must have "no" ack.

   i2c_stop();

   return(data);

}

MAX7313_config_write(int8 device_adr,int8 reg_data){

                                         //Write "Config" data to

                                         //configuation register at 0x0F

   MAX7313_register_write (device_adr, 0x0F, reg_data);                                                             //register at address 0x0F

}

MAX7313_portsP7P0_config_write(int8 device_adr,int8 reg_data){

                                         //Write "Ports P7-P0 Config" data to

                                         //ports P7-P0 register at address 0x06

   MAX7313_register_write (device_adr, 0x06, reg_data);

}

MAX7313_portsP15P8_config_write(int8 device_adr,int8 reg_data){

                                         //Write "Ports P7-P0 Config" data to

                                         //ports P7-P0 register at address 0x06

   MAX7313_register_write (device_adr, 0x07, reg_data);

}

MAX7313_master_intensity(int8 device_adr,int8 reg_data){

                                         //Write "Master, O16 Intensity" data to

                                         //master-O16 intensity register

                                         //at address 0x0E

   MAX7313_register_write (device_adr, 0x0E, reg_data);

}

MAX7313_blinkP7P0_phase0_out(int8 device_adr,int8 reg_data){

                                         //Write "Blink Phase-0 P7-P0" data to

                                         //phase-0 output ports P7-P0

                                         //at address 0x02

   MAX7313_register_write (device_adr, 0x02, reg_data);

}

MAX7313_blinkP15P8_phase0_out(int8 device_adr,int8 reg_data){

                                         //Write "Blink Phase-0 P7-P0" data to

                                         //phase-0 output ports P7-P0

                                         //at address 0x02

   MAX7313_register_write (device_adr, 0x03, reg_data);

}

MAX7313_blinkP7P0_phase1_out(int8 device_adr,int8 reg_data){

                                         //Write "Blink Phase-1 P7-P0" data to

                                         //phase-1 output ports P7-P0

                                         //at address 0x0A

   MAX7313_register_write (device_adr, 0x0A, reg_data);

}

MAX7313_P1P0_intensity(int8 device_adr,int8 reg_data){

                                         //Write "Outputs Intensity P1,P0" data

                                         //to output ports P1,P0

   MAX7313_register_write (device_adr, 0x10, reg_data);

}

int8 MAX7313_P7P0_read(int8 device_adr){

                                         ///Read input ports P7-P0

   return (MAX7313_register_read(device_adr, 0x00));

}

int8 MAX7313_P15P8_read(int8 device_adr){

                                         ///Read input ports P15-P0

   return (MAX7313_register_read(device_adr, 0x01));

}

int16 MAX7313_config_read(int8 slave_adr) {

   int8  data;

   int8 chip_adr;

   chip_adr = MAX7313_make_chip_adr(slave_adr);    //Make chip address

   i2c_start();

   i2c_write(chip_adr & 0xFE);           //Send 7-bit address plus "write" bit

   i2c_write(0x0F);                      //Point to "Configuration" register

   i2c_start();

   i2c_write(chip_adr ^ 0x01);           //Send 7-bit address plus "read" bit

   data=i2c_read(0);                     //Read configuration byte

                                 //Note: After a last read is performed,

                                 //the "do not ack." parmeter (0) is set.

                                 //MAX7313 data sheet shows last read in

                                 //a sequence must have "no" ack.

   i2c_stop();

   return(data);

}

int16 MAX7313_blinkP7P0_phase0_reg_read(int8 slave_adr) {

   int8  data;

   int8 chip_adr;

   chip_adr = MAX7313_make_chip_adr(slave_adr);    //Make chip address

   i2c_start();

   i2c_write(chip_adr & 0xFE);           //Send 7-bit address plus "write" bit

   i2c_write(0x02);                      //Point to "Blink P7-P0 Phase-0 Output"

                                         //register

   i2c_start();

   i2c_write(chip_adr ^ 0x01);           //Send 7-bit address plus "read" bit

   data=i2c_read(0);                     //Read blink register byte

                                 //Note: After a last read is performed,

                                 //the "do not ack." parmeter (0) is set.

                                 //MAX7313 data sheet shows last read in

                                 //a sequence must have "no" ack.

   i2c_stop();

   return(data);

}

int16 MAX7313_master_intensity_reg_read(int8 slave_adr) {

   int8  data;

   int8 chip_adr;

   chip_adr = MAX7313_make_chip_adr(slave_adr);    //Make chip address

   i2c_start();

   i2c_write(chip_adr & 0xFE);           //Send 7-bit address plus "write" bit

   i2c_write(0x0E);                      //Point to "Master,O16 Intensity"

                                         //register

   i2c_start();

   i2c_write(chip_adr ^ 0x01);           //Send 7-bit address plus "read" bit

   data=i2c_read(0);                     //Read blink register byte

                                 //Note: After a last read is performed,

                                 //the "do not ack." parmeter (0) is set.

                                 //MAX7313 data sheet shows last read in

                                 //a sequence must have "no" ack.

   i2c_stop();

   return(data);

}

int16 MAX7313_portsP7P0_config_reg_read(int8 slave_adr) {

   int8  data;

   int8 chip_adr;

   chip_adr = MAX7313_make_chip_adr(slave_adr);    //Make chip address

   i2c_start();

   i2c_write(chip_adr & 0xFE);           //Send 7-bit address plus "write" bit

   i2c_write(0x06);                      //Point to "Ports Configuration P7-P0"

                                         //register

   i2c_start();

   i2c_write(chip_adr ^ 0x01);           //Send 7-bit address plus "read" bit

   data=i2c_read(0);                     //Read blink register byte

                                 //Note: After a last read is performed,

                                 //the "do not ack." parmeter (0) is set.

                                 //MAX7313 data sheet shows last read in

                                 //a sequence must have "no" ack.

   i2c_stop();

   return(data);

}

//**************MAX7313_write_config (int8 adr, int8 mode)**************

//

// Function Description:

//   This function writes the mode type to the DS1624 configuration register.

//   There are two modes of operation:

//   (mode=1): One-shot, the DS1624 will perform one temperature conversion upon

//   recepit of the Start Convert T protocol.

//

//   (mode=0): Continuous, the DS1624 will continuously perform temperature

//   conversions.

//

//   Note the mode bit is nonvoltatile and is implemented in EE and takes 10ms

//   to complete the write operation.

//

//

// Parameters:

//   "adr" is the adjustable hardware address of the DS1624

//   "mode" is a boolean for the mode (0=one-shot) (1=continuous)

//

// Returns:

//   None

//

//******************************************************************************

void MAX7313_write_config (int8 adr, int8 data){

   int8 chip_adr;

   chip_adr = MAX7313_make_chip_adr(adr);    //Make chip address

   i2c_start();

   i2c_write(chip_adr & 0xFE);           //Send 7-bit address plus "write" bit

   i2c_write(0xAC);                      //Send "Access Config" command

   i2c_write(data);                      //Data = 0 then continuous

                                         //Data = 1 then one-shot mode

   delay_ms(10);                         //Wait 10ms for EE write operation

   i2c_stop();

}

