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#include <AD1938-Self-Boot-main.h>
/ *

SPI Message In.Full SPI Msg = spi xfer (SPI Message Out.Full SPI Msg); // Send out the SPI
message with the first byte set to read.

*/

/*

Global Variables

*/

boolean First Time Sleep;

union SPI Message Type {
int32 Full SPI Msg;
struct SPI Bytes Type {

int8 Data;
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int8 Reg Addr;

int8 Read Write;

int8 Unused Byte;

} SPI Byte;
} SPI_Message_Out; //, SPI_Message_ In;

void Configure Codec for TDM8 ADC Master MCLKIn ()
{
/*
This routine configures the codec for TDM8 with the ADC clocks as a master and the DAC clocks

as a slave. MCLK comes from an external crystal source at 12.288 MHz. 32 kHz/48 kHz sampling
rate.

*/
SPI_Message Out.SPI_Byte.Unused Byte = 0; // This will stay the same for all messages so set
this only once.

SPI Message Out.SPI Byte.Read Write = Global Address Write; // This also stays the same for the
initial bank of writes.

SPI Message Out.SPI Byte.Reg Addr = DAC Control 0;
SPI Message Out.SPI Byte.Data = 0x40; // This sets the DAC to TDM mode
spi_xfer (SPI_Message Out.Full SPI Msg); // Send out the SPI message.

SPI Message Out.SPI Byte.Reg Addr = DAC Control 1;

SPI Message Out.SPI Byte.Data = 0x04; // This sets the DAC to 256 BCLKs per frame which is
8 channels in slave mode

spi_xfer (SPI_Message Out.Full SPI Msg); // Send out the SPI message.

SPI Message Out.SPI Byte.Reg Addr = ADC Control 0;

SPI Message Out.SPI Byte.Data = 0x02; // This turns on the high-pass filter for the ADCs which
is a good idea. It removes the DC offsets.

spi_xfer (SPI_Message Out.Full SPI Msg); // Send out the SPI message.

SPI Message Out.SPI Byte.Reg Addr = ADC Control 1;
SPI Message Out.SPI Byte.Data = 0x20; // This sets the ADC to TDM mode.
spi xfer (SPI Message Out.Full SPI Msg); // Send out the SPI message.

SPI Message Out.SPI Byte.Reg Addr = ADC Control 2;

SPI Message Out.SPI Byte.Data = 0x68; // This sets the ADC to master with 256 BCLKs per frame,
8 channels.

spi_xfer (SPI_Message Out.Full SPI Msg); // Send out the SPI message.

SPI Message Out.SPI Byte.Reg Addr = PLL Control 0;
SPI Message Out.SPI Byte.Data = 0x80; // This enables the internal MCLK to start up the part
spi xfer (SPI Message Out.Full SPI Msg); // Send out the SPI message.
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void Initialize()
{
setup oscillator( OSC_16MHZ) ;
set tris a( 0b11101100 );
//enable interrupts (GLOBAL) ;
/*
Note about global interrupts:

Do not enable the global interrupts for the interrupt on a pin change to wake the processor
from sleep. It is actually desired to not enable them because then the processor just wakes from
sleep and continues program execution from the instructions following the sleep instruction.

Should the global interrupts be enabled then the processor wakes up from sleep and attempts to
execute the ISR for the interrupt. In the case of this program, there is no ISR; therefore, it
starts executing from Instruction O which is the start of the program, basically performing a
reset.

If the user changes this program and enables the global interrupts, then write an ISR for the
pin change.

*/
output high(PIN Al); // Set the CLATCH pin high upon power up to avoid setting the codec into
standalone mode.

// There still needs to be a weak pull up on this pin to keep the pin high before the program
executes.

delay ms(265); // Insert a delay to allow the PLL of the codec to lock and for initialization
of the codec.

}

void main ()

{
Initialize();
// Send out the CODEC configuration messages
Configure Codec for TDM8 ADC Master MCLKIn();

First Time Sleep = TRUE; // Do not unmute the DAC the first time the loop is entered and the
part goes to sleep

// Loop for testing of the mute function.

while (TRUE)

{

//Test if the MUTE pin is high. If it is then go into sleep mode
if (input (PIN A2)).

{

if (!First Time Sleep)

{ // Unmute the codec.

SPI Message Out.SPI Byte.Read Write = Global Address write;

SPI Message Out.SPI Byte.Reg Addr = DAC Mutes;

SPI Message Out.SPI Byte.Data = 0x00;

SPI Message Out.SPI Byte.Unused Byte = 0;

spi_xfer (SPI_Message_ Out.Full SPI_Msg); // Send out the SPI message.
}i

// Prepare to sleep.
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enable interrupts( INT RA2 H2L); // This interrupt brings the device out of sleep
// Go into sleep mode.
sleep ()’

disable_ interrupts( INT_RA2 H2L); // Disable this interrupt so it does not continue to trigger
while sending out the SPI messages.

clear interrupt (INT RA2 H2L); // Clear the interrupt.

First Time Sleep = False; // Mute the DAC when the pin goes back high.
// Now send out the mute message.

SPI Message Out.SPI Byte.Read Write = Global Address write;

SPI Message Out.SPI Byte.Reg Addr = DAC Mutes;

SPI Message Out.SPI Byte.Data = OxFF;

SPI Message Out.SPI Byte.Unused Byte = 0;

spi xfer (SPI_Message Out.Full SPI Msg); // Send out the SPI message.

delay ms(3); // Insert a delay for switch debouncing. If the MUTE pin is tied to a
microcontroller then this is not needed.

}i
}
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#include <12LF1572.h>
//#device ADC=16
#FUSES NOWDT //No Watch Dog Timer
#FUSES NOBROWNOUT //No brownout reset

#FUSES NOLVP //No low voltage programing,

#use delay(internal=16000000)

// use software SPI

#use spi (DI=PIN A5, DO=PIN A4, CLK=PIN A(Q, ENABLE=PIN Al, BITS=24,

B3 (PIC16)

or B5(PIC18)

used for I/O

IDLE=1)

// The "USE" statement sets up the software SPI built in compiler functions.

// It sets up the pins used and for this case we need 24 bits for each SPI transmission.

// It is important that the enable

(CLATCH)

remain low until all 24 bits are transmitted.

// Then the "IDLE" setting sets the state of the clock when at idle. For this part it

// wants to have the clock be high at idle so that is why it is set to 1.

#define
bit set

#define
R/W bit

Global Address Read 0x09 // This is the chip address 4 shifted left one bit plus the R/W

to read.

Global Address Write 0x08 // This is the chip address 4 shifted left one bit plus the

set to write.

// Register Addresses:

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

PLL Control O
PLL Control 1
DAC Control O
DAC Control 1
DAC Control 2
DAC Mutes 5
DAC Vol L1
DAC Vol R1
DAC Vol L2
DAC Vol R2 9

DAC Vol L3 10

DAC Vol R3 11

DAC Vol L4 12

DAC Vol R4 13

ADC Control 0 14
ADC Control 1 15
ADC Control 2 16

Sw NP O

o 3 o
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