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ECE 477 Final Report

Appendix F: Software Listing

How assembly source text should appear

;

/* Title: FlacTrac
* Version: 1.0
* Filename: FlacTrac.c
* Authors: Brett Mravec, Isaac Jones,
* Purpose: Main software routines for
* Date: 7 Feb 2009
*

#include "FlacTrac.h"
#include "flac.h"
#include "raw.h"
#include "lcd.h"
#include "audio.h"
#include "sd.h"
#include "bit-reader.h"
#include "util.h"
#include "spi.h"

#include <sysreg.h>
#include <signal.h>
#include <21262.h>

typedef enum IState IState;
enum IState {

STATE BROWSING,

STATE PLAYING,

STATE PAUSED,

STATE ERROR
}i

static char count;

static char tenth sec, eight ms;
static char buttons;

static char scroll line;

static IState state;
static char (*decoder read frame) (void);

void

main ()

{
int i, j, len;
int tmp;

*pSPICTL = 0;
*pPSPIFLG = 0;
*pSPIBAUD = 0;
*pSPCTLO = 0;
*pPSYSCTL |= 0x100000;
*pCSPOA = 0;

lcd init ()7

Greg McCoy
device
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lcd clear ();

lcd printf ("SD Init..
lcd update ();

sd_init ();

lcd printf ("Done\n",
lcd printf ("Fat Init.
lcd update ();

fat init ();

lcd printf ("Done\n",
lcd update ();

tmp = 0;

count = 0;

tenth sec = 0;
eight ms = 0;
buttons = 0x0f;
scroll line = 0;

FileEntry *files;
files = fat 1s ();

state = STATE BROWSING
lcd print directories
lcd update ();

i = 0;

// Setup timer interru

0, 0);

0, 0);

’

(files,

pt

interrupt (SIG _TMZ, timer isr);

timer set (200000, 200
timer on ();

while (2) {

000) ;

if (state == STATE_PLAYING) {
if (decoder read frame ()) {
state = STATE BROWSING;

fat close
audio clea

if (tenth sec) {
tenth sec = 0;

()7

r ();

if (state == STATE PLAYING) ({

lcd clear

()7

lcd print playback (tmp/10);

lcd update

tmp = (tmp
} else if (sta
lcd clear

()7

+ 1)
te ==

()7

% 1000;

scroll line);

STATE BROWSING) {

lcd print directories (files,

lcd update

if (eight ms) {
eight ms = 0;

()7

F-2

scroll line);
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char nb = flactrac poll buttons ();

if (nb & BTNl && ! (buttons & BTN1)) {

if (state == STATE_BROWSING) {
if (scroll line == T7) {
fat 1ls down ();
} else {
if (files[scroll line+l].type != '\0"')

scroll line++;
}
} else if (state == STATE ERROR) {
state = STATE BROWSING;

if (nb & BTN2 && ! (buttons & BTN2)) {

if (state == STATE_BROWSING) {
if (scroll line == 0) {
fat 1s up ()7
} else {

scroll line--;

}
} else if (state == STATE ERROR) {
state = STATE BROWSING;

if (nb & BTN3 && ! (buttons & BTN3)) {

if (state == STATE_BROWSING) {
if (ends with (files[scroll line].name, "raw")) {

fat open (&files[scroll linel);

if (!raw _init ()) |
state = STATE PLAYING;
decoder read frame = &raw read frame;
tmp = 0;

} else {

fat close ();

state = STATE_ERROR;
lcd clear ();
lcd printf ("Invalid raw file!\n", 0, 0);
lcd printf ("Press any key to\ncontinue...\n", 0, 0);
lcd update ();
}

} else if (ends _with (files[scroll line].name, "flac")) {
fat open (&files[scroll line]);
int ret = flac init ();

if (!ret) {
state = STATE PLAYING;

decoder read frame = &flac read frame;
tmp = 0;
} else if (ret == -1) {

fat close ();
state = STATE_ ERROR;

lcd clear ();
lcd printf ("Invalid flac file!\n", 0, 0);
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}

}

"Press any

lcd printf (
)7
)

lcd update
else 1f (ret
fat close (

-2) A

state

STATE ERROR;
() s

("File read
("Press any

()7

lcd clear
lcd printf
lcd printf
lcd update

} else {

state
lcd clear

STATE ERROR;
()

lcd printf ("Invalid audio
lcd printf ("Press any key
lcd update ();
}
} else if (state == STATE PLAYING)
state = STATE PAUSED;
} else if (state == STATE PAUSED)
state = STATE PLAYING;
} else if (state == STATE ERROR) {
state = STATE BROWSING;
}
}
if (nb & BTN4 && ! (buttons & BTN4)) {
if (state == STATE_BROWSING) {
} else if (state == STATE ERROR) {
state = STATE BROWSING;
} else {
fat close ();
audio clear ();
state = STATE BROWSING;
}
}
buttons = nb;

char
flactrac poll buttons (void)
{
char mask = 0;
if (sysreg bit tst (sysreg FLAGS, FLGl1l)) {
mask |= BTN2;
}
if (sysreg bit tst (sysreg FLAGS, FLG1l2)) {
mask |= BTN4;
}
if (sysreg bit tst (sysreg FLAGS, FLG13)) {
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. \nll ,

. \nll ,
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mask |= BTN1;

if (sysreg bit tst (sysreg FLAGS, FLG14)) {
mask |= BTN3;

return mask;

void
timer isr (int sig int)
{

count++;

if (count == 7) {
eight ms = 1;

if (count == 100) {
count = 0;
tenth sec = 1;

/* Title: FlacTrac

* Version: 1.0

* Filename: FlacTrac.h

* Authors: Brett Mravec, Isaac Jones, Greg McCoy
* Purpose: Main software routines for device

* Date: 7 Feb 2009

*

#ifndef  FLACTRAC H
#define  FLACTRAC H

#define EVAL BOARD
#define DEBUG
#define NULL O0;

#include <Cdef21262.h>
#include <def21262.h>
#include <sru21262.h>
#include <signal.h>
#include <sysreg.h>

//#include "sd.h"
//#include "fat.h"

#ifdef DEBUG
//#include <stdio.h>
#endif

char flactrac poll buttons (void) ;
void timer isr (int sig int);

#define BTN1 0x01
#define BTN2 0x02
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#define BTN3 0x04
#define BTN4 0x08

#endif /*  FLACTRAC H  */

/* Title: Audio Interface Header

* Version: 0.1

* Filename: Audio.h

* Authors: Brett Mravec, Isaac Jones

* Purpose: Header file for Audio interface function.
* Date: 19 Apr 2009

*/

#ifndef  AUDIO H
#define  AUDIO H

void audio init (int total file samples);

void audio sport isr (int sig int);

void audio buffer set full (void);

short *audio get buffer (void);

int audio get progress (void);

void audio clear (void);

void audio get samples (short *samples, int num samples);

#endif

/* Title: Bit Reader

* Version: 0.5

* Filename: bit-reader.h

* Authors: Brett Mravec

* Purpose: Provides bit data stream
* Date: 10 April 2009

*/

#ifndef _ BIT READER H
#define  BIT READER H

typedef struct BitReader BitReader;
struct BitReader ({

char bit pos;

char b;
}i

void bit reader init (BitReader *br);

int bit reader get (BitReader *br, char bits);
int bit reader get s (BitReader *br, char bits);
int bit reader get unary (BitReader *br);

long bit reader get utf8 (BitReader *br);

int bit reader get rice (BitReader *br, int M);

int bit reader align (BitReader *br);
long bit reader skip (BitReader *br, long bits);

#endif /*  BIT READER H  */

/* Title: FAT Filesystem

* Version: 1.0

* Filename: fat.h

* Authors: Brett Mravec

* Purpose: FAT filesystem routines for SD card
* Date: 28 Mar 2009
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*/

#ifndef  FAT H
#define  FAT H

#define TYPE FILE 1
#define TYPE DIR 2

#define FAT NUM ENTRIES 8

typedef struct FileEntry FileEntry;
struct FileEntry ({

char name[256];

char type;

int cluster;

int size;

}i

void fat init (void);

void fat open (FileEntry *fptr);
void fat close (void);

int fat skip (int len);

int fat read (char *buff, int len);
int fat getc (void);

char fat eof (void);

FileEntry *fat 1ls (void);
void fat 1ls down (void);

void fat 1s up (void);

void fat cd (FileEntry *fptr);
FileEntry *fat pwd (void);

#endif /* FAT H  */

/* Title: Flac decoder

* Version: 0.5

* Filename: flac.h

* Authors: Brett Mravec

* Purpose: State based flac decoder
* Date: 10 April 2009

*/

#ifndef  FLAC H
#define = FLAC H

char flac init (void);
char flac read frame (void) ;

char *flac get title (void);
char *flac get album (void) ;
char *flac get artist (void);

char flac decode progress (void) ;

#endif /* FLAC H  */
/* lcd.h

*

* Isaac Jones & Greg McCoy
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*

*/

#ifndef
#define

#include

void lcd
void lcd
void lcd
void lcd
void lcd
void lcd
void lcd
void lcd

#define
#define
#define
#define

#define

#define

#define
#define

#define
#define
#define
#define

#define

/* Mappi
#define
#define
#define
#define
#define
#define

/* Mappi

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

const un

__LCD H
__LCD H

"fat.h"

~send _cmd(int type, int columns, char byte);
_ctrl(char cmd, char value);

_init(void);

_update (void) ;

_clear (void);

_printf(char *, char inverted, char wrap);

_print directories(FileEntry *files, char active line);
_print playback (int progress);

ADDRESS SETUP TIME 400 //Time, in ns, between changing LCD control
//bits and asserting E to latch them in.

DATA SETUP_TIME 400 //Time, in ns, between changing LCD data bits
//and de-asserting E to latch them in.

DATA HOLD TIME 50 //Time, in ns, between de-asserting E and
//changing the data bits to the next value.

E HIGH BEFORE DATA 500 //Time, in ns, between asserting E and
//changing LCD data bits.

E _LOW BEFORE ADDRESS 500//Time, in ns, between de-asserting E from the
//previous command and changing the address
//for the nex commands.

BRIEF DELAY 1000 //Short delay to ensure that the LCD can accept
//a new set of data

NUMBER OF MEMORY PAGES 8//Number of pages the LCD partitions its data into.

BYTES PER PAGE 64 //Number of bytes per page in the LCD partitions.
LCD_WIDTH 128 //Width of the LCD in pixels.

LCD_HEIGHT 64 //Height of the LCD in pixels.

CHAR WIDTH 6 //Width of a character in pixels.

CHAR HEIGHT 8 //Height of a character in pixels.

LCD BAUD 0x2E

ng of functional pins to DSP output pins */

E 0x01 // DAI PBO1 I E

CSl 0x02 // DAI PB02 I  Csl

Ccs2 0x03 // DAI PB03 I  CS2

RW  0x04 // DAI PB04 I R/W

DI  0x05 // DAI PB0O5 I R/S D/I

SR 0x06 // DAI PBO6 I  74HC595 OE

ng of LCD functions to arbitrary, but distinct, values for
code consistency. */

WRITE DATA 1

SET Y 2

SET X 3

SET 7 4

SET POWER 5

BOTH_COLUMNS 6

signed int font[][2];
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#endif

/* Title: Raw Audio Loader

* Version: 0.5

* Filename: raw.h

* Authors: Brett Mravec

* Purpose: load raw data from file to buffer
* Date: 23 April 2009

*/

#ifndef RAW H
#define  RAW H

char raw_init (void);
char raw read frame (void) ;

#endif /* RAW H  */

/*  Title: SD Card Interface

* Version: 1.0

* Filename: sd.h

* Authors: Brett Mravec, Greg McCoy

* Purpose: Low-level SD card communication
* Date: 25 Mar 2009

*/

#ifndef SD H
#define SD H

// SPI related constants

#define SD_SPICTL (SPIMS|SPIEN|MSBF|TIMODL|/*SMLS|*/CPHASE|CLKPL) // Not specifying a
wl defaults to 8

#define SD_INIT BAUD 0x200

#define SD_BAUD 0x16

// SD Card Commands

#define CMDO_GO_IDLE_ STATE 0x00
#define CMD1_ SEND OPCOND 0x01
#define CMD9_ SEND CSD 0x09
#define CMD10_SEND CID 0x0a
#define CMD12 STOP_TRANSMISSION 0x0b
#define CMD13_SEND_ STATUS 0x0c
#define CMD16_ SET BLOCKLEN 0x10
#define CMD17 READ SINGLE BLOCK 0x11
#define CMD18 READ MULTIPLE BLOCK 0x12
#define CMD24 WRITE_ BLOCK 0x18
#define CMD25 WRITE MULTIPLE BLOCK 0x19
#define CMD27_ PROGRAM CSD 0x1b
#define CMD28 SET WRITE_ PROT Oxlc
#define CMD29 CLR WRITE_ PROT 0x1ld
#define CMD30 SEND WRITE PROT Oxle

#define CMD32 ERASE WR BLK START ADDR 0x20
#define CMD33 ERASE WR BLK END ADDR  0x21

#define CMD38 ERASE 0x26
#define CMD55 APP_CMD 0x37
#define CMD56 GEN_CMD 0x38
#define CMD58 READ_ OCR 0x3a
#define CMD59 CRC_ON_OFF 0x3b
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// Application-specific commands (always prefixed with CMD55 APP CMD)

#define ACMD13_SD STATUS 0x0d
#define ACMD22 SEND NUM WR BLOCKS 0x16
#define ACMD23 SET WR BLK ERASE COUNT 0x17
#define ACMD41 SEND OP_COND 0x29
#define ACMD42 SET CLR CARD DETECT 0x2a
#define ACMD51 SEND SCR 0x33

// Rl format responses (ORed together as a bit-field)

#define R1_NOERROR 0x00
#define R1_IDLE 0x01
#define R1_ERASE 0x02
#define R1_ILLEGAL 0x04
#define R1_CRC_ERR 0x08
#define R1_ERASE SEQ 0x10
#define R1_ADDR_ERR 0x20
#define R1_PARAM ERR 0x40
// R2 format responses - second byte only, first is identical to Rl
#define R2_LOCKED 0x01
#define R2_WP_FAILED 0x02
#define R2_ERROR 0x04
#define R2_CTRL_ERR 0x08
#define R2_ECC_FAIL 0x10
#define R2_WP_VIOL 0x20
#define R2_ERASE PARAM 0x40
#define R2_RANGE ERR 0x80

// CRC-related constants
#define SD _CRC7

#define SD CRC16

#define CRC_OK

#define CRC_FAIL -

= o R O

// Transfer-related return codes

#define TR OK 0
#define TR_INVALID ARG -1
#define TR_TIMEOUT -2
#define TR_ERROR_TOKEN -3
#define TR_NOT_ IDLE -4
#define TR_FAILURE -5

// Misc defines

#define BLOCK BUFFER LEN 515
#define INPUT BUFFER LEN 10
#define WAIT R1 TIMEOUT 50
#define WAIT WRITE TIMEOUT 32768

// Function prototypes

int sd_init(void);

char sd send cmd (char command, int arg);
char sd read block (int addr, char *buff);

void sd flush (void);
#endif /* SD H  */

/* Title: SPI
* Version: 1.0
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* Filename: spi.h

* Authors: Brett Mravec

* Purpose: SPI communication routines
* Date: 6 Apr 2009

*/

#ifndef  SPI H
#define  SPI H

char spi xfer (char b);

#endif /* SPI H  */

/* Title: Global Utilities

* Version: 1.0

* Filename: wutil.h

* Authors: Greg McCoy, Isaac Jones, Brett Mravec

* Purpose: Common utilities applicable to all software modules
* Date: 2 Apr 2009

*/

#ifndef  UTIL H
#define  UTIL H

#define TIME PER CYCLE 5

void delay processor (int count);
void memcpy (char *dest, char *src, int len);
char ends with (char *string, char *suffix);

#endif /* UTIL H  */
/* Title: Audio Interface
* Version: 0.1

* Filename: audio.c

* Authors: Brett Mravec & Isaac Jones
* Purpose: Routines for DAI and AD1854
* Date: 04/19/2009

*/

#include "audio.h"
#include "FlacTrac.h"
#include "util.h"

#include <Cdef21262.h>
#include <def21262.h>

#define NUM BUFFERS 3
#define FRAME SIZE 2304

#define AUDIO CTL (MSTR | SPTRAN | SPEN A | OPMODE | SLEN16 | SDEN_A)

typedef struct AudioBuffer AudioBuffer;
struct AudioBuffer ({

char full;

short samples[FRAME SIZE];
}i

static int num underrun;
static int tot num;
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static int total file samples;
static int total elapsed samples;

AudioBuffer buffer [NUM BUFFERS];

static char buffer in;

static char buffer out;

static short temporary buffer[FRAME SIZE];

/* Function Name: audio init
* Author(s) : Isaac Jones, Brett Mravec
* Purpose: Initializes Digital Audio Interface
* Parameters: total file ssamples; an integer that represents the total
* number of samples in the currently playing FLAC file.
* Returns: None.
*/
void

audio init (int total file samples)
{
int 1 = 0;
interrupts (SIG_SPO, audio sport isr);

num_underrun = 0;
tot num = 0;

//AD1854 connections:
//DAI Pin 1 SDATA
//DAI Pin 2 MCLK
//DAI Pin 3 BCLK
//DAI Pin 4 L/nR CLK

//Set up dai pins as outputs
SRU (HIGH, PBENOl_I);

SRU (HIGH, PBENOZ_I);

SRU (HIGH, PBENO3_I);

SRU (HIGH, PBEN04_I)

’

//Map the Serial port pins to the output pins on the DSP
SRU(SPORTO DA O, DAI PBO1 T);

SRU(PCG_CLKA O, DAI PB02 T);

SRU(SPORTO CLK O, DAT PB03 T);

SRU(SPORTO_FS_O, DAI PBO4 T);

//Set up the clock generator
*pPCG_CTLAO = ENCLKA;
*pPCG_CTLAl = 0x00;

// Set Clock divisor and FS divisor for SPO
*pDIVO = 16 << 16 | 0x0044;

*pSPCTLO = 0;
buffer in = 0;
buffer out = -1;

for (i = 0; 1 < NUM BUFFERS; i++) {
buffer[i].full = 0;
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Function Name: audio get progress

Author (s) : Isaac Jones

Purpose: Return the progress as a percentage. Uses
total file samples and total elapsed samples.

Parameters: None.

Returns: An integer from 0 to 100.

% o ok kX o

int
audio get progress (void)

{

1f( total elapsed samples == 0) {
return 0;

} else if (total elapsed samples == total file samples) {
return 100;

} else {

return (int)100* ((float)total elapsed samples/(float)total file samples);

Function Name: audio sport isr

Author (s) : Brett Mravec

Purpose: Give DMA the next block of memory to send out and update the buffer
full status accordingly

Parameters: sig _int identifier for the interrupt that called the function

Returns: None.

% ok X X o o

void
audio sport isr (int sig int)
{
int 1 = 0;
*pSPCTLO = 0;
buffer[buffer out].full = 0;
buffer out = (buffer out + 1) % NUM BUFFERS;
tot numt+;
if (buffer[buffer out].full == 0) ({
buffer out = -1;

num underrun++;

return;

*pCSPOA = FRAME SIZE;

*pIMSPOA = 1;
*pIISPOA = (unsigned int) buffer[buffer out].samples;
*pSPCTLO = AUDIO_CTL;

/* Function Name: audio buffer set full
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* Author(s): Brett Mravec
* Purpose:
* one in progress
* Parameters: None.
* Returns: None.
*/
void
audio buffer set full (void)
{
int 1 = 0;
short *temporary = NULL;

buffer[buffer in].full = 1;

for(i = 0; i < FRAME SIZE/2;

temporary buffer[2*i] =
temporary buffer[2*i+1]

temporary buffer[2*i] =
temporary buffer[2*i+1]

memcpy ( (char *)buffer[buffer_in].samples,

if (buffer out == -1) {
buffer out = buffer in;
*pSPCTLO = 0;
*pCSPOA = FRAME SIZE;
*pIMSPOA = 1;
*pIISPOA = (unsigned int)
*pSPCTLO = AUDIO CTL;

buffer in++;
buffer in %= NUM BUFFERS;

* Author(s) :
* Purpose:
* Parameters: None.
short*

Brett Mravec

* Returns:

short*
audio get buffer
{

(void)
int 1 = 0;

if
return NULL;

Spring 2009

Set active buffer as full and start DMA operation if not already

i++) {
buffer[buffer in].samples([i];
= buffer[buffer in].samples[i+FRAME SIZE/2];

/ 4) + (65535 / 4);
/ 4) + (65535 / 4);

(temporary buffer[2*i]
= (temporary buffer[2*i+1]

(char *)temporary buffer, FRAME SIZE);

buffer[buffer out].samples;

Function Name: audio get buffer
Return currently active buffer that the caller should fill with data

buffer for the caller to fill

(buffer[buffer in].full == 1) {

return buffer[buffer_in}.samples;
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/* Function Name: audio clear

* Author(s): Brett Mravec

* Purpose: Stop any DMA operations in progress and clear buffers
* Parameters: None.

* Returns: None.

void
audio clear (void)
{

int 1i;

buffer in = 0;
buffer out = -1;

*pSPCTLO = 0;

for (i = 0; 1 < NUM BUFFERS; i++) {
buffer[i].full = 0;

Function Name: audio get samples
Author (s) : Brett Mravec
Purpose: Fills given array with a representation of the samples currently in
the output buffer being transmitted via DMA
Parameters: samples array to fill with data
num samples length of array to load
Returns: None.

% o ok X o X X

void
audio get samples (short *samples, int num samples)
{

int i, j = 0, num = FRAME SIZE / num_ samples;

if (buffer out == -1) {
for (i = 0; i < num_samples; i++) {
samples[i] = 0;
}
return;
}
int avg;
for (i = 0; i1 < num samples; 1i++) {
avg = 0;
do {
avg = avg + 4 * (buffer[buffer out].samples[j++] - 65535/4);

} while (3 % num);

samples[i] = (avg / num) / 4096;
}
}
/* Title: Bit Reader
* Version: 0.5
* Filename: bit-reader.c
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Authors:

*

*/

#inc
#inc

void

Purpose:
Date:

Brett Mravec
Provides bit data stream
10 April 2009

lude "bit-reader.h"
lude "fat.h"

bit reader init (BitReader *br)

{

int

bit reader get (BitReader *br, char bits)

{

int

br->b =

fat getc ();

br->bit pos = 0x80;

int val

= 0;

while (bits > 0) {
if (br->b & br->bit pos)

val |= (1 << bits-1);

bits--;
br->bit pos >>= 1;

if

(!br->bit pos) {

br->b = fat getc ();
br->bit pos = 0x80;

return val;

bit reader get s (BitReader *br, char bits)

{

int val

= 0;

if (br->b & br->bit pos)

val

= Oxffffffff;

while (bits > 0) {

if

(! (br->b & br->bit pos))
val &= ~ (1 << bits-1);

else

val |= 1 << bits-1;

bits--;
br->bit pos >>= 1;

if

(!br->bit pos) {
br->b = fat getc ();
br->bit pos = 0x80;
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return val;

int
bit reader get unary (BitReader *br)
{

int value = 0;

while (! (br->b & br->bit pos)) {
value++;

br->bit pos >>= 1;

if (!br->bit pos) {
br->b = fat getc ();
br->bit pos = 0x80;

br->bit pos >>= 1;

if (!br->bit pos) {
br->b = fat getc ();
br->bit pos = 0x80;

return value;

int
bit reader align (BitReader *br)
{

int cnt = 0;

if (br->bit pos != 0x80) {
while (br->bit pos) {
br->bit pos >>= 1;
cnt++;

br->bit pos = 0x80;
br->b = fat getc ();

return cnt;

long
bit reader skip (BitReader *br, long bits)
{
//TODO: Possible optimization here
// bits -= bit reader align (br);
while (br->bit pos) {
br->bit pos >>= 1;
bits--;
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bits -= 8 * fat skip

if

(bits >= 8) {
return bits;

br->bit pos = 0x80;
br->b = fat getc ();

bit reader get (
bits -= bits % 8;

br,

return bits;

(bits / 8);

bits %

8);

Spring 2009

// Modified version of FLAC bitbuffer read utf8 uinté64 from bitbuffer.c in flac-1.1.0

long

bit reader get utfs8

{

long v = 0;
int x;
unsigned i;

X

if(!'(x & 0x80))

bit reader get (br,

v X;
i = 0;
se if
v

else (x & 0xCO
= x & Ox1F;
i=1;
else 1f (x & OxEO
v = x & 0x0F;
i = 2;
else 1f (x & OxFO
v = x & 0x07;
i = 3;
else 1f (x & OxF8
v = x & 0x03;
i = 4;
else 1f (x & OxFC
v = x & 0x01;
i =5;
else 1f (x & OXFE
v = 0;
i = 6;
else {
return Oxfffffff
for( ; i; i--) |
x = bit reader g
if (! (x & 0x80) |

return (long

&&

&&

&&

&&

&&

&&

£;

et

|
)

8);

(BitReader *br)

{ /* Oxxxxxxx */

'(x & 0x20)) { /*
'(x & 0x10)) { /*
'(x & 0x08)) { /*
'(x & 0x04)) { /*
'(x & 0x02)) { /*
'(x & 0x01)) { /*
(br, 8);

(x & 0x40)) { /*

Oxffffffff;

110xxXXXX

1110xxxx

11110xxx

111110xx

1111110x

11111110

10xxxxXxxX */
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v |= (x & 0x3F);
}

return v;

int

bit reader get rice (BitReader *br, int M)
int Q;//, R;

// Q = bit reader get unary (&br) << M;
// Q |= bit reader get (&br, M);

Q = bit_reader_get_unary (br) << M |
bit reader get (br, M);

// Q <<= M;
// Q I= R;

return (Q >> 1) ~ -(Q & 1);

}
/* Title: FAT Filesystem
* Version: 1.0
* Filename: fat.c
* Authors: Brett Mravec
* Purpose: FAT filesystem routines for SD card
* Date: 28 Mar 2009
*

#include "fat.h"
#include "sd.h"
#include "util.h"

static int fs_start; // filesystem starting sector
static int fat start; // file allocation table starting sector
static int dr start; // sector of data section

char file buff([512]; // read buffer
char temp buff[512];

static short bps; // bytes per sector
static char spc; // sector per cluster
static int spfat; // sectors per fat

static char open byte; // byte offset in sector of open file
static char open sector; // sector offset in cluster of open file
static int open cluster; // cluster of the open file

static char eof flag;

static int open size; // number of byte total in open file
static int open read; // number of bytes read from open file

char fat cache[512];
static int fat page;

FileEntry files[FAT NUM ENTRIES];
static int file offset;
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static FileEntry current dir;
static FileEntry current file;

void
fat read block (int addr, char *buff)
{
int status;
do {
status = sd read block (addr, buff);

if (status == -1) {
sd _flush ();
} else if (status == 0x08) {
return;
}
} while (status == -1);

int
fat get next (int cluster)

{

int page = (4 * cluster) / bps;
int off = (4 * cluster) % bps;
if (cluster == || cluster == 1) {

return OxQ0ffffffe;

if (page != fat page) {
fat page = page;
fat read block ((fat start + page) * bps, fat cache);

return fat cache[off] |
fat cache[off+1l] << 8 |
fat cache[off+2] << 16 |
fat cache[off+3] << 24;

void
fat load dir (int cluster)
{
int i, j, k = 0;
FileEntry fe;
char finished = 0;
int status;

while (!finished) {
for (i = 0; 1 < spc && !finished; i++) {

fat read block ((dr_start + (cluster - 2) * spc + i) * bps, temp buff);

for (j = 0; j < 16 && !finished; j++) {

if (temp buff[j*32] == 0) {
finished = 1;
files[k - file offset].name[0] = '\O0';
break;

} else if (temp buff[j*32] == 0xe5) {
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continue;
} else if (temp buff[j*32+0x0b] == 0xO0f) {
char sn = temp buff[j*32];

if (sn & 0x80) {
continue;

fe.name[ ((0x3f & sn) - 1) * 13 + 0] = temp buff[j*32+0x01];
fe.name[ ((0x3f & sn) - 1) * 13 + 1] = temp buff[j*32+0x03];
fe.name[ ((0x3f & sn) - 1) * 13 + 2] = temp buff[j*32+0x05];
fe.name[ ((0x3f & sn) - 1) * 13 + 3] = temp buff[j*32+0x07];
fe.name[ ((0x3f & sn) - 1) * 13 + 4] = temp buff[j*32+0x09];
fe.name[ ((0x3f & sn) - 1) * 13 + 5] = temp buff[j*32+0x0e];
fe.name[ ((0x3f & sn) - 1) * 13 + 6] = temp buff[j*32+0x10];
fe.name[ ((0x3f & sn) - 1) * 13 + 7] = temp buff[j*32+0x12];
fe.name[ ((0x3f & sn) - 1) * 13 + 8] = temp buff[j*32+0x14];
fe.name[ ((0x3f & sn) - 1) * 13 + 9] = temp buff[j*32+0x16];
fe.name[ ((0x3f & sn) - 1) * 13 + 10] = temp buff[j*32+0x18];
fe.name[ ((0x3f & sn) - 1) * 13 + 11] = temp buff[j*32+0xlc];

fe.name[ ((0x3f & sn) - 1) * 13 + 12]

temp buff[j*32+0xle];

if (sn & 0x40) {
fe.name[ (0x3f & sn) * 13 + 13] = '\0';
}
} else if (temp buff[j*32+0x0b] & 0x08) {
continue;
} else if (temp buff[j*32+0x0b] & 0x02) {
continue;

} else {
if (temp buff[j*32] == 0x2e) {
fe.name[0] = '.';
fe.name[l] = '.";
fe.name[2] = '\0';

fe.cluster = temp buff[j*32+0xla];

fe.cluster |= temp buff[j*32+0xlb] << 8;
fe.cluster |= temp buff[j*32+0x14] << 16;
fe.cluster |= temp buff[j*32+0x15] << 24;

fe.size = temp buff[j*32+0xlc];

fe.size |= temp buff[j*32+0x1d] << 8;
fe.size |= temp buff[j*32+0xle] << 167
fe.size |= temp buff[j*32+0x1f] << 24;

if (k >= file offset) {
memcpy ((char*) &files([k - file offset], (char*) &fe, sizeof
(FileEntry)) ;

k++;
if (k >= file offset + FAT NUM ENTRIES) {
finished = 1;
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int next = fat get next (cluster);

if (next >= OxO0ffffff8) {
finished = 1;

} else {
cluster = next;

void

fat init (void)

{
char status;
fat page = -1;
open_ cluster = -1;
file offset = 0;

fat read block (0, temp buff);

fs start = temp buff[454];

fs start |= temp buff[455] << 8;
fs start |= temp buff[456] << 16;
fs start |= temp buff[457] << 24;

fat read block (512 =* fs start, temp buff);

bps = temp buff[0x0b];
bps |= temp buff[0x0c] << 8;

spc = temp buff[0x0d];

spfat = temp buff[0x24]

spfat |= temp buff[0x25] << 8;
spfat |= temp buff[0x26] << 16;
spfat |= temp buff[0x27] << 24;

// first fat starts at end of reserved sectors of partition
fat start = temp buff[0x0Oe];

fat start |= temp buff[0x0f] << 8;

fat start += fs_start;

// first directory starts after last fat
dr start = fat start + temp buff[0x10] * spfat;

current dir.name[0] = '/';

current dir.name[1] = '\0';

current dir.size = 0;

current dir.cluster = temp buff[0x2c] |

temp buff[0x2d] << 8 |
temp buff[0x2e] << 16 |
temp buff[0x2f] << 24;

fat load dir (
temp buff[0x2c] |
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temp buff[0x2d] << 8 |
temp buff[0x2e] << 16 |
temp buff[0x2f] << 24);

void
fat open (FileEntry *fptr)
{

memcpy ((char*) &current file, (char*) fptr, sizeof (FileEntry)):

open cluster = fptr->cluster;
open_sector = 0;

open byte = 0;

open size = fptr->size;

open read = 0;

eof flag = 0;

fat read block ((dr start + (open cluster - 2) * spc) * bps, file_buff);
void

fat close (void)

{

int 1i;

for (1 = 0; 1 < 512; 1i++) {
file buff[i] = 0;

}

open_ cluster = -1;

open_sector = 0;

int
fat skip (int len)
{

int 1i;

if (eof flag) {
return -1;

for (1 = 0; 1 < len; 1i++) {
if (open_read == open size) {
eof flag = 1;
break;

open_byte++;

open_read++;

if (open byte >= bps) {
open_sector++;

open byte = 0;

if (open_sector >= spc) {
int nc = fat get next (open cluster);

if (nc >= OxOffffff8) {
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eof flag = 1;

break;
} else {
open_ cluster = nc;
open_sector = 0;
}
}
// fat read block ((dr_start + (open cluster - 2) * spc + open_sector) *
bps, file buff);
}
}
fat read block ((dr start + (open cluster - 2) * spc + open_sector) * bps,

file buff);

return 1i;

int
fat getc (void)
{
if (eof flag) {
return -1;

if (open_read >= open size) {
eof flag = 1;
return -1;

int value = file bufflopen byte++];
open_read++;

if (open_byte >= bps) {
open_sector++;
open byte = 0;

if (open_sector >= spc) {

int nc = fat get next (open cluster);

if (nc >= OxO0ffffffg8) {
eof flag = 1;

} else {
open cluster = nc;
open_sector = 0;

if (leof flag)

fat read block ((dr_start + (open cluster - 2) * spc + open_sector) * bps,
file buff);

}

return value;

int

F-24



ECE 477 Final Report

fat read (char *buff, int len)
{

int 1i;

if (eof flag) {
return -1;

for (i = 0; i < len; i++)
if (eof flag) {
break;

/*

buff[i] = file bufflopen byte++];

open_read++;

if (open byte >= bps)
open_sector++;
open byte = 0;

if (open_sector >= spc)
int nc = fat get next

if (nc >= OxQ0ffffff8)
eof flag =

break;
} else {

open_cluster
open_sector

fat read block ((dr_ start +

file buff);
} */

buff[i] = fat getc ();

return 1i;

char
fat eof (void)
{

return eof flag;

FileEntry*
fat 1ls (void)
{

return files;

void
fat 1ls down (void)
{

file offset++;

(open_ cluster);

(open_cluster - 2)
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fat load dir (current dir.cluster);

int 1i;
for (i = 0; 1 < FAT_NUM_ENTRIES; i+4)
if (files[i].name[0] == '\0"')

break;

if (i < FAT NUM ENTRIES) ({
file offset--;
fat load dir (current dir.cluster);

void
fat 1s up (void)
{
if (file offset != 0) {
file offset--;
fat load dir (current dir.cluster);

void
fat cd (FileEntry *fptr)
{
if (fptr->type == TYPE FILE)
return;

memcpy ((char*) &current dir, (char*) fptr, sizeof
file offset = 0;

// Add checks for valid cluster
fat load dir (current dir.cluster);

FileEntry*
fat pwd (void)
{

return &current_dir;

}
/* Title: Flac decoder
* Version: 0.5
* Filename: flac.c
* Authors: Brett Mravec
* Purpose: State based flac decoder
* Date: 10 April 2009
*

#include "flac.h"
#include "bit-reader.h"
#include "fat.h"
#include "audio.h"

#include <stdio.h>

typedef struct SubframeHeader SubframeHeader;
struct SubframeHeader {
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char type;
char wasted bps;

}i

typedef struct FrameHeader FrameHeader;
struct FrameHeader ({

char sync byte;

char block strategy;

short block size;

int sample rate;

char channels;

char sample size;

long fs number;

char crc8;

}i

char flac read frame header (void) ;
void flac read subframe header (void);

void flac read subframe constant (short *data,

void flac read subframe verbatim (short *data,

int bps);
int bps);

void flac read subframe fixed (short *data, int bps);
void flac read subframe lpc (short *data, int bps);
void flac read residual (short *data, char predictor order);

static BitReader br;

// VORBIS COMMENT

static char tag key([3][7] = { "ARTIST", "ALBUM", "TITLE" };

static char tag val[3][22];

#define ARTIST TAG 0
#define ALBUM TAG 1
#define TITLE TAG 2
// END VORBIS COMMENT

// STREAMINFO
static short block min;
static short block max;

static int frame min;
static int frame max;

static int sample rate;
static char channels;
static char bpsample;

static long total samples;
static long read samples;
// END STREAMINFO

// DECODE HEADERS

static SubframeHeader sfh;
static FrameHeader fh;

// END DECODE HEADERS

static char num channels[16] =

{
i, 2, 3, 4, 5, 6, 7, 8, 2, 2, 2, -1, -1, -1, -1, -1
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}i

static int block sizes[16] = {
-1, 192, 574, 1152, 2304, 4608, 6, 7, 256, 512,
1024, 2048, 4096, 8192, 16384, 32768

}i

static int sample rates[16] = {
0, 88200, 176400, 192000, 8000, 16000, 22050,
24000, 32000, 44100, 48000, 96000, 12, 13, 14, 15
}i

static char bitspersample[8] = {
o, 8, 12, -1, 16, 20, 24, -1
}i

int
flac read vorbis int (void)

{

return bit reader get (&br, 8) |
bit reader get (&br, 8) << 8 |
bit reader get (&br, 8) << 16
bit reader get (&br, 8) << 24;

char
flac _strcmp (char *strl, char *str2)

{

int 1i;
for (;;i++) |
if (strl[i] == '\0' && str2[i] == '\0'")
break;
if (strl[i] == '\0') return 1;
if (str2[i] '\0') return -1;
if (strl[i] < str2[i]) return 1;
if (str2[i] < strl[i]) return 1;

return 0;

int
flac read metadata (void)
{
char last;
char type;
int length, tlen, num tags, i, Jj;
char *dest;
char key[8];

tag val[0][0] = '\O';
tag val[1][0] = '\O';
tag val([2][0] = '\O';

do {
last = bit reader get (&br, 1);
type = bit reader get (&br, 7);
length = bit reader get (&br, 24);
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if (type >= 7) {
return -1;

switch (type) {
case 0: // STREAMINFO
block min = bit reader get (&br, 16);
block max = bit reader get (&br, 16);

frame min = bit reader get (&br, 24);
frame max bit reader get (&br, 24);

sample rate = bit reader get (&br, 20);
channels = bit reader get (&br, 3) + 1;
bpsample = bit_reader_get (&br, 5) + 1;

total samples = bit_reader_get (&br, 4);
total samples <<= 32;
total samples |= bit reader get (&br, 32);

bit reader skip (&br, 128);
break;

case 4: // VORBIS COMMENT
tlen = flac read vorbis int ();
bit reader skip (&br, 8*tlen);

num_tags = flac read vorbis int ();
for (;num tags > 0; num tags--) {
dest = 0;
tlen = flac read vorbis int ();
for (j = 0; j < tlen; j++) {
key[]j] = bit reader get (&br, 8);
if (key[3] == "=' || J ==T7) {
key[j] = '\0';
break;

for (i = 0; 1 < 3; 1i++) {
if (!flac_strcmp (tag keyl[i], key)) {
dest = tag vall[i];
break;

if (!dest) {
bit reader skip (&br, 8*(tlen-j-1));
} else {
for (i = 0; 1 < tlen - 37 - 1; i++) {
dest[i] = bit reader get (&br, 8);

if (i == 20) {
dest[21] = '"\0"';
bit reader skip (&br, 8*(tlen-j-i-1));
break;
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char

if (i <= tlen - j - 1)
dest[i] = '\0';

}
break;
default:
bit reader skip (&br, 8*length);
}
} while (!last);

return 0;

flac init (void)

{

char

char 1i;

bit reader init (&br);

if (bit reader get (&br, 8) != 'f') return -1;
if (bit reader get (&br, 8) != 'L') return -1;
if (bit reader get (&br, 8) != 'a') return -1;
if (bit reader get (&br, 8) != 'C') return -1;
if (flac_read metadata ()) {
return -2;
}
if (block min != 1152 || block max != 1152) {

return -1;

audio init (total samples);

return 0;

flac read frame (void)

{

short *frame;

char channel, channels;

int i, bps;

frame = audio_get_buffer )
if (!frame) {

return 0;

if (flac_read frame header ()) {
return -1;

channels = num channels[fh.channels];
for (channel = 0; channel < channels; channel++)
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flac read subframe header ();

bps =

if ((fh.channels
bps++;

else 1f (fh.channels
bps++;

fh.sample size;
0x08 ||

if (sfh.type & 0x20) {
if (channel < 2) {
flac read subframe lpc
} else {
flac read subframe lpc
}
} else if (sfh.type & 0x10) {
// RESERVED
} else if (sfh.type & 0x08) {
if (channel < 2) {
flac read subframe fixed
} else {
flac read subframe fixed
}
} else if (sfh.type & 0x04) {
// RESERVED
} else if (sfh.type & 0x02) {
// RESERVED
} else if (sfh.type & 0x01) {
if (channel < 2) {

fh.channels

0x09 && channel

(0,

Ox0a) && channel == 1)

== 0)

(&frame[block_min*channel], bps) ;

bps) ;

(&frame[block_min*channel], bps) ;

(0, bps);

Spring 2009

flac_read_subframe_verbatim (&frame[block_min*channel], bps) ;

} else {

flac read subframe verbatim (0, bps);

}

} else {
if (channel < 2) {

flac read subframe constant

} else {
flac read subframe constant (0, bps);
}
}
}
if (fh.channels == 0x08) {
for (i = 0; i < fh.block size; i++)
frame([block min+i] = frame[i] - frame[block min+i];
} else 1if (fh.channels == 0x09) {
for (i = 0; i < fh.block size; i++)
frame[i] += frame[block min+i];
} else if (fh.channels == 0x0a) {
for (i = 0; i < fh.block size; i++) {
int mid = framel[i];

int side =

mid <<= 1;

if ((side & 1) !'= 0) {
mid++;

}

int left = mid + side;

frame[block min+i];
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int right = mid - side;

frame[i] = left >> 1
frame[block min+i] =

audio buffer set full ();

return fat eof ();

char*
flac get title (void)
{
return tag val[TITLE TAG];

char*
flac get album (void)
{
return tag val [ALBUM TAG];

char*
flac get artist (void)
{
return tag val [ARTIST TAG];

char
flac decode progress (void)

{

return (read samples * 100)

char

flac read frame header (void)

{

/* do {
if (fat _eof ()) return;
bit reader align (&br);

’

right >> 1;

/ total samples;

while ((fh.sync byte = bit reader get (&br, 8)) != O0xff)
if (fat _eof ()) return;
} while ((fh.sync byte = bit reader get (&br, 6)) != 0x3e);

*/

char syncing = 1, sync_count

while (syncing) {
bit reader align (&br);

= 0;

while ((fh.sync byte = bit reader get (&br, 8)) != 0xff)

if (sync_count++ > 1
return -1;

000)

if (fat eof ()) return -1;

while (2) {
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if (sync_count++ > 1000)
return -1;

if (fat eof ()) return -1;

fh.sync byte

= bit reader get (&br, 6);

if (fh.sync byte == 0x3e) {
syncing = 0;

break;
} else {

fh.sync byte <<= 2;

fh.sync byte |= bit reader get (&br, 2);

if (fh.sync byte != 0xff)
break;

bit reader get (&br,

1);

fh.block strategy = bit reader get (&br, 1);

fh.block size = block sizes[bit reader get (&br, 4)];

’

fh.sample rate = sample_rates[bit_reader_get (&br, 4)1];

fh.channels = bit_reader_get (&br, 4);

fh.sample size = bits

bit reader get (&br,

persample [bit reader get (é&br,

1);

fh.fs number = bit reader get utf8 (&br);

if (fh.block size ==
fh.block size = b
} else if (fh.block s
fh.block size = b

if (fh.sample rate ==
fh.sample rate =

} else if (fh.sample
fh.sample rate =

} else if (fh.sample
fh.sample rate =

fh.crc8 = bit reader
return 0;
void

flac read subframe header

{
bit reader get (&br,1

) |
it reader get (&br, 8);
ize == 7) {
it reader get (&br, 16);

12) |
1000 * bit reader get(&br, 8);
rate == 13) {
bit reader get (&br, 16);
rate == 14) {
10 * bit reader get (&br, 16);

get (&br, 8); // crc-8

(void)

) ;

sfh.type = bit reader get (&br, 6);
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sfh.wasted bps = 0;

if (bit reader get (&br, 1)) {
sfh.wasted bps = bit_reader_get_unary (&br) ;
sfh.wasted bps++;

void
flac read subframe constant (short *data, int bps)

{

int i, sample;
sample = bit_reader_get (&br, bps);
if (data) {

for (1 =0
datal[il

;7 1 < fh.block size; i++) |
] = sample;

void
flac read subframe verbatim (short *data, int bps)
{
int 1i;
for (i = 0; 1 < fh.block size; i++) {
if (data) {
data[i] = bit reader get (&br, bps);
} else {
bit reader get (&br, fh.sample size);

void
flac read subframe fixed (short *data, int bps)
{

char order = 0x07 & sfh.type;

int i, a, b, c, d;

for (1 = 0; 1 < order; 1i++) {
if (data) {
data[i] = bit reader get s (&br, bps):;
} else {

bit reader get s (&br, bps);

flac_read_residual (data, order);

if (data) {

a = datal[order-17;

b = a - datal[order-2];

c = b - datal[order-2] + datal[order-3];

d = ¢ - datal[order-2] + 2*data[order-3] - data[order-4];

switch (order) {
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case 1:
for (i = order;
datal[i] += a +=
break;
case 2:
for (i = order;
datal[i] += a +=
break;
case 3:
for (i = order;
datal[i] += a +=
break;
case 4:
for (i = order;
datal[i] += a +=
break;

void
flac read subframe lpc

{

(short *data,

char coeff precision;

char coeff shift;
int coeffs[32];
int 1i;

int order =

i<

i<

i<

i<

(0x1f & sfh.type)
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fh.block size; i++)
datal[i];

fh.block size; i++)
b += datali]l:;
fh.block size; i++)

b += ¢ += datali];

fh.block size; i++)
b += c += d += datalil;

int bps)

1;

for (1 = 0; 1 < order; i++) {
if (data) {
data[i] = bit reader get s (&br, bps):;
} else {
bit reader get s (&br, bps);

coeff precision =
coeff shift =

for (1 = 0;

coeffs[1] =

flac read residual

if (data) {

i < order;

i++)

(data,

bit reader get
bit reader get s

{

bit reader get s

(&br, 4) + 1;

(¢br, 5);

(¢br, coeff precision);

order) ;

int j;
for (i = order; i < fh.block size; i++) {
long sum = 0;
for (j = 0; j < order; J++)
sum += (long) coeffs[j] * (long) datali - j - 11;
data[i] += (short) (sum >> coeff shift);
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void

flac_read_residual (short *data, char predictor_order)

{

~ —

% o X o ok X o

char type = bit reader get (&br, 2);
char partition order = bit reader get (&br, 4);
char r param;

int
int

for

pos = predictor order;
i, k, n;
(k = 0; k <1 << partition order; k++) {
int fixed sample size = 0;
if (type == 0) {
r param = 0x0f & bit reader get (&br, 4);
if (r param == 0xf)
fixed sample size = 0x1lf & bit reader get (&br, 5);
} else if (type == 1) {
r param = Ox1f & bit reader get (&br, 5);
if (r _param == 0x1f)
fixed sample size = 0x1lf & bit reader get (&br, 5);
}
n = 0;
if (k == 0) {
n = (fh.block size >> partition order) - predictor order;
} else if (partition order == 0) {
n = fh.block size - predictor order;
} else {
n = fh.block size >> partition order;
}
if (fixed sample size == 0) {
for (i = 0; 1 < n; i++) {
if (data) {
data[pos++] = bit reader get rice r param);
} else {

bit reader get rice (&br, r param);

}
} else {
for (i = 0; 1 < n; 1i++) {
if (data) {
data[post+] = bit_reader_get (&br,
} else {

bit reader get (&br, fixed sample size);

Title: LCD Control Functions

Version: 0.10

Filename: lcd.c

Author(s): Isaac Jones & Greg McCoy & Brett Mravec
Purpose/Function of Program:

Contains functions and global variables that control
the display of user data on the LCD. This includes
the two main User Interfaces, and any dynamic updating
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* that needs to be done. With the functions contained

* herein, no functions outside of this file should need

* to access the LCD screen directly.

* How Program is Run on Target System: Not controlled by user.

* Code is compiled and loaded to the DSP automatically.

* Date Started: 03/31/2009

* Update History:

* 03/31/2009: Started file. Added basic functions to try to

* interface with the LCD.

* 04/01/2009: Changed the way some of the functions worked.

* Most notably, lcd send cmd was changed to accept

* arbitrary input.

* 04/02/2009: Added an LCD heartbeat function,

* lcd toggle displays.

* 04/03/2009: Added various other LCD functions to attept to

* gain more functionality.

* 04/05/2009: Added more testing functions. The new LCD works

* in a semi-stable fashion.

* 04/06/2009: Coded lcd send cmd in such a way as to send well-

* formed commands despite the SPI oddities.

* 04/07/2009: Added lcd print directories. 1/2 of the "UI" is

* now complete. Removed obsolete functions.

* 04/08/2009: Added lcd print playback. "UI" now complete with

* very minor revisions possibly needed in the future.

* 04/09/2009: Minor modifications to code to prepare for integration

* with the rest of the project code. Added input sanity checking

* to lcd print directories.

* 04/15/2009: Changed some LCD function to interface better with the

* main loop.

*/

#include "lcd.h"

#include "FlacTrac.h"

#include "spi.h"

#include "util.h"

#include "flac.h"

#include "audio.h"

#include <Cdef21262.h>

#include <def21262.h>

#include <sru21262.h>

#include <sysreg.h>

static int lcd buffer[LCD HEIGHT/CHAR HEIGHT] [LCD WIDTH/4];

static char lcd cursor x;

static char lcd cursor y;

static short display samples[128] ={ 0, 4114, 8213, 12280, 16297, 20251, 24125, 27903,
31571, 35115, 38520, 41773, 44861, 47772, 50495, 53018, 55333, 57428, 59297, 60932,
62327, 63476, 64374, 65018, 65405, 65535, 65405, 65018, 64374, 63476, 62327, 60932,
59297, 57428, 55333, 53018, 50495, 47772, 44861, 41773, 38520, 35115, 31571, 27903,
24125, 20251, 16297, 12280, 8213, 4114, 0, -4114, -8213, -12280, -16297, -20251, -
24125, -27903, -31571, -35115, -38520, -41773, -44861, -47772, -50495, -53018, -55333,
-57428, -59297, -60932, -62327, -63476, -64374, -65018, -65405, -65535, -65405, -
65018, -64374, -63476, -62327, -60932, -59297, -57428, -55333, -53018, -50495, -47772,
-44861, -41773, -38520, -35115, -31571, -27903, -24125, -20251, -16297, -12280, -8213,
-4114, 0, 0, 0, 0, 0, 0, 0, O, 0, 0, 0, O, 0, 0, 0, O, O, O, O, O, O, O, O, O, O, O,
0, 0}
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*
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void

lcd send cmd(int type,

{

Name:
Author:

Function:

Usage:

ch

lcd send cmd
Isaac Jones & Greg McCoy
Called By: lcd init (),
Sends a single command to the LCD module.

lcd update ()

A single command can Write Data,

(the page undergoing operations),
(the byte undergoing operations),

(the starting line of the LCD

Change the X value
Change the Y wvalue
Change the Z value

(not used)),

change the display state of a column.
operations can be performed on one or

Input checking is performed to ensure
is valid data for the type of command

type
columns
byte

Changes to state:

lcd send cmd(
(integer,

(integer,

(data to be send,

one of CS1,

one of WRITE DATA,

cs2,

Spring 2009

or
Any of these
both columns.

that the sent byte

issued.

SET X, SET Y,
BOTH_COLUMNS)

any 8-bit sequence)
Changes the state of the SPI transmit buffer.

SET 7,

SET_POWER)

It will return an empty transmit buffer regardless of the

data when called.

to transmit the proper commands to the LCD.

Also changes the state of the flag pins

these pins on return is unpredictable.

ar send byte

0;

int columns,

char byte)

// Set up the byte to ensure that valid input is well-formed

if

(type
send byte =
else if (type
send byte =
else if (type
send byte =
else if (type
send byte =
else if (type
send byte =
else {
return;

WRITE DATA) {

byte;
== SET_Y)

{

((byte & 0x3F) |0x40);

== SET_ X)

{

((byte & 0x07) |0xB8) ;

== SET_1%)

{

((byte & 0x3F) |0xCO) ;
== SET POWER) {
((byte & 0x01) |0x3E) ;

delay processor (E _LOW BEFORE ADDRESS) ;

// Control CS1 & CS2 NOTE: Will be active low on actual board

// NOTE: As of 4/5 the CS1 and CS2 active low switch was
// accomplished in lcd ctrl.

if

}

}

(columns == CS1) {
led ctrl(CS1, 1);
lcd ctrl(Cs2, 0);

else 1f (columns == CS2)
lcd ctrl(Csi, 0);
lcd ctrl(Cs2, 1);

else 1f (columns ==
led ctrl(CS1, 1);
lcd ctrl(Cs2,

} else {

{

BOTH COLUMNS) {

F-38

DO NOT CHANGE HERE.

The state of



ECE 477 Final Report

lcd ctrl(Csi, 0);
lcd ctrl(Cs2, 0);

if (type == WRITE DATA) {
lcd ctrl(RW, 0);
led ctrl (DI, 1);
} else {
lcd ctrl(RwW, 0);
lcd ctrl (DI, 0);

delay processor (ADDRESS SETUP TIME) ;

// Asert E to latch "address" data (control signals)
lced ctrl(E, 1);

delay processor (E HIGH BEFORE DATA) ;

// Transfer the data on the SPI.
spi xfer (send byte);

delay processor (DATA SETUP TIME);

// De-assert E to latch data
lcd ctrl(E, 0);

delay processor (DATA HOLD TIME);

/* Name: lcd ctrl
* Author: Isaac Jones & Greg McCoy
* Called By: lcd send cmd, lcd init
* Function: Changes the state of the given input
* pin to the given state.
* Usage: lcd ctrl(
* cmd (integer, represents the pin to change.
* can be E, CS1, CS2, RW, DI, or SR)
* value (integer, represents the state to
* change to. Can be 0 or n.)
* Changes to state: Changes the state of the
* specified pin. No other state change.
*/
void

lcd ctrl(char cmd, char value)

{

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

4/5: Changed to the "production" LCD.
this warrants a change in this function,
as CS1 and CS2 are now active low. Do
not change functionality anywhere else.

% o X % of

****************************************/
if (value) switch (cmd) {
case E:
sysreg bit set (sysreg FLAGS, FLG5);
//SRU(HIGH, DAI PBOl I);
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break;

case CS1l:
sysreg bit clr (sysreg FLAGS, FLG2);
//SRU(LOW, DAI PBO02 I);
break;

case CS2:
sysreg bit clr (sysreg FLAGS, FLG3);
//SRU(LOW, DAI PBO3 1I);
break;

case DI:
sysreg bit set (sysreg FLAGS, FLG4);
//SRU(HIGH, DAI PB05 I);
break;

default:
break;

}
else switch (cmd) {

case E:
sysreg bit clr (sysreg FLAGS, FLGS);
//SRU(LOW, DAI PBOl I);
break;

case CSl:
sysreg bit set (sysreg FLAGS, FLG2);
//SRU(HIGH, DAI PB02 I);
break;

case CS2:
sysreg bit set (sysreg FLAGS, FLG3);
//SRU(HIGH, DAI PB03 I);
break;

case DI:
sysreg bit clr (sysreg FLAGS, FLG4);
//SRU(LOW, DAI PBO5 I);
break;

default:
break;

~

Name: lcd init
Author: Isaac Jones & Greg McCoy
Called By: main ()

work as expected. NOTE: May want to add

state.
Usage: lcd init()

N . R R I R A S S RN I . .

*
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Function: initializes the LCD module. Sets the
SPI baud rate to the maximum usable by the
LCD module. Also initializes the E signal
so that lcd send cmd will function correctly.
Turns both LCD columns on, and initializes
the values in the X, Y, and Z registers to
zero so that the other lcd functions will

calls to lcd clear and lcd update so that
the LCD is garaunteed to boot up in a clean

Changes to state: Drastically alters the state of
the LCD Module. Also alters the state of the
SPI transfer buffer, SPI control registers,
and the E, CS1, CS2, RW, DI, and SO outputs.
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void
lcd init(void)
{

/* Theory: DSP is running at 200 MHz. This means that each
cycle is 5 ns. Also assuming that a nop takes exactly one
cycle to complete, the number of cycles to delay can be
computer as TIME TO DELAY/5
*/

int 1i;

// Initialize all of the various pins as output

/* Need to change these initializations to work with the production board. */

sysreg bit set (sysreg FLAGS, FLG50); // AD13, used as E (FLAG5)
//SRU(HIGH, PBENOl_TI); // DAI Pin 1, used as E

sysreg _bit set (sysreg FLAGS, FLG20); // AD10, used as CS1 (FLAG2)
//SRU(HIGH, PBENO2_I); // DAI Pin 2, used as CSl1

sysreg _bit set (sysreg FLAGS, FLG30); // ADll, used as CS2 (FLAG3)
//SRU(HIGH, PBENO03_I); // DAI Pin 3, used as CS2

sysreg _bit set (sysreg FLAGS, FLG40); // ADl2, used as D/nlI (FLAG4)
//SRU(HIGH, PBENO5 I); // DAI Pin 5, used as RS and D/nI

lcd ctrl (SR, 0);
lcd ctrl(E, 0); // set E low at the initialization

/* Begin LCD initialization */

*pPSPIFLG = DS1EN|SPIFLG1;
*pSPIBAUD = LCD BAUD;
*pSPICTL = DMISO|SPIMS|SPIEN|TIMODL |LSBEF;

lcd send cmd (SET POWER, BOTH COLUMNS, 1);
lcd send cmd (SET_ X, BOTH COLUMNS, 0x00);
lcd send cmd (SET_Y, BOTH COLUMNS, 0x00)
lcd send cmd (SET_ 7, BOTH COLUMNS, 0x00)

’

14
/* Clear LCD Screen to eliminate random start-up data */

lcd clear ()
lcd update () ;

// End LCD Initialization

/* Name: lcd clear

* Author: Isaac Jones & Greg McCoy

* Called By: lcd init

* Function: clears the buffer associated with the LCD

* display module. lcd update must be called

* immediately afterward to push changes to the LCD.

* Accepts no input. Also resets the LCD index global

* variables to start at the beginning of the screen.

* Usage: lcd clear

* Changes to state: Clears the indexing

* global variables and the character array representing
* the current output of the LCD. DOES NOT CHANGE THE STATE
* OF THE LCD ITSELF.

*/
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void
lcd clear (void)

{

int i,3;
lcd cursor x = 0;
lcd cursor y = 0;

for (i = 0; i < NUMBER OF MEMORY PAGES; i++) ({
for (j = 0; j < BYTES PER PAGE/4; j++) {
lcd buffer[i] [j]=0;
lcd buffer[i] [J+BYTES PER PAGE/4]=0;

Name: lcd print playback

Author: Isaac Jones

Called By: Open API function. Probably called
by main program loop.

Function: Updates the LCD data buffer with the current
playback information. This initially clears the
LCD, then adds the relevant data to ensure that
the correct data is displayed on the LCD. lcd printf
is used to print the metadata to the screen, and
function-internal algorithms print the remaining

information. Metadata displayed is Song Name,
Artist, and Album (EG. Beethoven's 9th, Ludwig
von Beethoven, Beethoven's Symphonies). As of 04/21,

is converted to work with the new memory management
scheme.

Usage: lcd print playback(
data (character pointer, points to an array of 3

arrays of 21 characters),
progress (integer from 1 to 100 used to represent
percentage of playback complete));

Changes to state: Changes the state of the LCD buffer
but does NOT change the actual LCD. Changes the
state of the indexing global variale lcd buffer y
and lcd buffer x.

N e I N N S N S S S S S S I T T I

void
lcd print playback(int progress)
{

int i, = 0;
audio get samples (display samples, 128);

//print the sound data
for (1 = 0; 1 < 128; 1i++) {
if (display samples[i] < -=7) {
lcd buffer([2][i/4] |= (OXFF << (3-1%4)*8);
lcd buffer([3][i/4] |= ((0xXFF >> (7+display samples[i]%8)) << (3-i%4)*8);
} else if(display samples[i] >= -7 && display samples[i] < 0) {
lcd buffer([2][i/4] |= ((0XFF >> (7+display samples[i])) << (3-1%4)*8);
} else if(display samples[i] <= 7 && display samples[i] > 0) {
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lcd buffer[1][i/4] |= (((0xXFF << (8-display samples[i]))&O0xFF) << (3-
1%4)*8);
} else if(display samples[i] > 7) {
lcd buffer([0][1/4] |= (((0xXFF << (8-display samples[i]%8))&0xFF) << (3-
i%4)*8);
lcd buffer[1][i/4] |= (OXFF << (3-1%4)*8);
}
lcd buffer[1][i/4] |= (0x80 << (3-1%4)*8);
lcd buffer[2][i/4] |= (0x01 << (3-1%4)*8);
}
//print the progress data
lcd buffer[4][3] |= (0x7e << 16);
lcd buffer[4][28] |= (0x7e << 24);
lcd buffer[4][3] |= (progress > 0) ? (0x7e << 8) (0x42 << 8);
lcd buffer[4][3] |= (progress > 1) 2 (0x7e) (0x42);
j = 4;
for (1 = 3; 1 <= 97; 1i+=4) {
if (i < progress) {
lcd buffer[4][j] [= (0x7e << 24);
} else {
lcd buffer[4][j] [= (0x42 << 24);
}
if (i+l1 < progress) {
lcd buffer[4][j] = (0x7e << 16);
} else {
lcd buffer[4][]j] |= (0x42 << 16);
}
if (i+2 < progress) {
lcd buffer[4][j] |= (0x7e << 8);
} else {
lcd buffer[4][]j] |= (0x42 << 8);
}
if (i+3 < progress) {
lcd buffer[4][j] |= 0x7e;
} else {
lcd buffer[4][j] = 0x42;
}
J++;
}
lcd cursor y = 5;
lcd printf(flac get title(), 0, 0);
lcd cursor y++;
lcd cursor x = 0;
lcd printf(flac get album(), 0, 0);
lcd cursor y++;
lcd cursor x = 0;
lcd printf(flac get artist(), 0, 0);

lcd cursor y++;

lcd cursor x = 0;

/* Name:

* Author:
* Called By: Unknown,

lcd print directories
Isaac Jones,

Brett Mravec
open API function
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Function: Print the directory browsing user
interface to the LCD screen. Also
highlights the current "active row."
Recieves an array of filenames and an
integer representing the active line. Like
lcd print playback, this function clears the
lcd buffer before it begin printing to elminate
artifacting and lcd update must be explicitly
called before data will appear on the display.
Usage: lcd print directories(
files (character pointer that points to an array
of 8 arrays of 21 characters representing the
files to be displayed.),
active line (integer representing the active line
that will appear highlighted on the display));
Changes to state: Changes the state of the lcd buffer
array and the two lcd buffer indexes.

void

lcd print directories(FileEntry *files, char active line)

{

0;
0;

int i

int J
lcd clear();
if (active line > 7) {

active line = 7;

if (active line < 0) {
active line = 0;

for (i = 0; i < 8; i++) {
lcd printf (files[i].name, i == active line, 0);
lcd printf ("\n", 0, 0);

/* Name: lcd update
* Author: Isaac Jones
* Called By: lcd init and lcd interrupt handler
* Function: Pushes the data contained within the lcd buffer
* to the display itself. Does not change the data in
* the lcd buffer in any way. Changed as of 4/21 to use
* new low-memory impact lcd buffer

* Usage: lcd update

* Changes to state: Changes the state of the lcd screen and
* the lcd control and data signals. No internal memory
* is changed.

*/

void

lcd update (void)

{

*pPSPIFLG = DS1EN|SPIFLG1;
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*pSPIBAUD = LCD BAUD;
*pSPICTL = DMISO|SPIMS|SPIEN|TIMODIL |LSBF;

lcd send cmd (SET 7, BOTH COLUMNS, O0);

int i,3;
for (i=0;i<NUMBER OF MEMORY PAGES;i++) {
lcd send cmd (SET_X, BOTH COLUMNS, (char) 1i);
delay processor (BRIEF DELAY) ;
lcd send cmd(SET_Y, BOTH COLUMNS,0) ;
delay processor (BRIEF DELAY) ;
for (j=0;3j<BYTES PER PAGE/4;j++) ({

Spring 2009

lcd send cmd (WRITE DATA, CS1, (char)((lcd_buffer[i][j]>>24) & OxFF));

delay processor (BRIEF DELAY) ;

lcd send cmd (WRITE DATA, CS1, (char)((lcd_buffer[i][j]>>l6) & OxFF));

delay processor (BRIEF DELAY) ;

lcd send cmd (WRITE DATA, CS1, (char)((lcd_buffer[i][j]>>8) & OxFF));

delay processor (BRIEF DELAY) ;
lcd send cmd (WRITE DATA, CS1, (char) (lcd buffer([i][]j] & OxFF));
delay processor (BRIEF DELAY) ;
lcd send cmd (WRITE DATA, CS2,

(char) ((lcd buffer[i] [J+BYTES PER PAGE/4]1>>24) & OxFF));
delay processor (BRIEF DELAY) ;
lcd send cmd (WRITE DATA, CS2,

(char) ((lcd buffer[i] [J+BYTES PER PAGE/4]>>16) & OxFF));
delay processor (BRIEF DELAY) ;
lcd send cmd (WRITE DATA, CS2,

(char) ((lcd buffer[i] [J+BYTES_PER PAGE/4]>>8) & OxFF));
delay processor (BRIEF DELAY) ;

lcd send cmd (WRITE _DATA, CS2, (char) (lcd buffer[i] [jJ+BYTES PER PAGE/4] &

O0xFF)) ;
delay processor (BRIEF DELAY) ;
}
}
}
/* Name: lcd printf
* Author: Isaac Jones & Greg McCoy & Brett Mravec
* Called By: lcd print directories lcd print playback
* Function: Emulates the stdio function printf by printing
* standard ASCII characters to the lcd buffer. Accepts
* the standard, not extended, ACSII and 11 additional
* characters appended to the end of the table.
* Usage: lcd printf (
* string (character pointer to a null-terminated string
* of no more than 21 characters));
* Changes to state: Changes the state of the lcd buffer and
* the two buffer index variables. Does not change any
* externally visible states.
*/

void
lcd printf(char string[], char inverted, char wrap)

{

int byte;
int index = 0;
// while (string[index] != 0) {
for (index = 0; string[index] != 0; index++) {
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// line feed
if (string[index] == '\n') {
lcd cursor x = 0;
lcd cursor y++;
} else if (lcd cursor x * 4 >= LCD WIDTH - CHAR WIDTH - 1) {
if (wrap) |
lcd cursor x = 07
lcd cursor y++;

index--;
}
} else {
if (lcd cursor x % 3 == 0) {
if (inverted) {
lcd buffer[lcd cursor y][lcd cursor x] = ~font[string[index]][0];

lcd buffer[lcd cursor y][lcd cursor x+1] =
~font[string[index]][1];

} else {
lcd buffer[lcd cursor y][lcd cursor x] = font[string[index]][0];
lcd buffer([lcd cursor y][lcd cursor x+1] = font[string[index]][1];

}
lcd cursor x++;
} else {
if (inverted) {
lcd buffer[lcd cursor y][lcd cursor x] = (~font[string[index]][0]
& Oxff£f£0000) >> 16 |
(0xf£f££f0000 & lcd buffer[lcd cursor y][lcd cursor x]);
lcd buffer([lcd cursor y][lcd cursor x+1] =
(~font[string[index]]1[0] & Oxffff) << 16;
lcd buffer([lcd cursor y][lcd cursor x+1] |=
(~font[string[index]][1] & Oxfff££f0000) >> 16;
{

} else
lcd buffer[lcd cursor y][lcd cursor x] |= (font[string[index]][0]
& Oxf£f££0000) >> 16;
lcd buffer[lcd cursor y][lcd cursor x+1] = (font[string[index]][0]

& Oxffff) << 16;
lcd buffer([lcd cursor y][lcd cursor x+1] |=
(font[string[index]][1] & Oxffff0000) >> 16;
}

lcd cursor x += 2;

//index++;

if (lcd cursor y >= LCD HEIGHT / CHAR HEIGHT) ({
lcd cursor y = 07
lcd cursor x = 07
break;

/* This is the font table used to store the ASCII to
LCD Font Mapping. Additional Characters should be
added to the end of the table. */

const unsigned int font[][2] = {
// ASCII symbols
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{0x00000000, 0x00000000},
{0x00641804,0x64180000},
{0x003c4040,0x207c0000},
{0x000c3040,0x300c0000},
{0x003c4030,0x403c0000},
{0x00003elc, 0x08000000},
{0x00041elf,0x1e040000},
{0x00103c7¢c, 0x3c100000},
{0x0020403e,0x01020000},
{0x00221408,0x14220000},
{0x00003828,0x38000000},
{0x00001038,0x10000000},
{0x00000010,0x00000000},
{0x00087808,0x00000000},
{0x00001515,0x0a000000},
{0x007£7£09,0x09010000},
{0x0010207£,0x01010000},
{0x00040400,0x011£0000},
{0x00001915,0x12000000},
{0x00406050,0x48440000},
{0x00060909, 0x06000000},
{0x000£0201,0x01000000},
{0x0000011£f,0x01000000},
{0x0044444a,0x4a510000},
{0x0014741¢c,0x17140000},
{0x00514a4a,0x44440000},
{0x00000004,0x04040000},
{0x00007c54,0x54440000},
{0x0008082a,0x1c080000},
{0x007c007¢c, 0x447c0000},
{0x0004027£f,0x02040000},
{0x0010207£,0x20100000},
{0x00000000, 0x00000000},
{0x0000006f, 0x00000000},
{0x00000700, 0x07000000},
{0x00147£14,0x7£140000},
{0x00000704,0x1e000000},
{0x00231308,0x64620000},
{0x00364956,0x20500000},
{0x00000007,0x00000000},
{0x00001¢c22,0x41000000},
{0x00004122,0x1c000000},
{0x0014083e,0x08140000},
{0x0008083e,0x08080000},
{0x00005030,0x00000000},
{0x00080808,0x08080000},
{0x00006060, 0x00000000},
{0x00201008,0x04020000},
{0x003e5149,0x453e0000},
{0x0000427£,0x40000000},
{0x00426151,0x49460000},
{0x00214145,0x4b310000},
{0x00181412,0x7£100000},
{0x00274545,0x45390000},
{0x003c4a49,0x49300000},
{0x00017109,0x05030000},
{0x00364949,0x49360000},
{0x00064949,0x291e0000},

//
//
//

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

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

//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
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{0x00003636,0x00000000},
{0x00005636,0x00000000},
{0x00081422,0x41000000},
{0x00141414,0x14140000},
{0x00004122,0x14080000},
{0x00020151,0x09060000},
{0x003e415d, 0x494e0000},
{0x007e0909, 0x097e0000},
{0x007£4949,0x49360000},
{0x003e4141,0x41220000},
{0x007f4141,0x413e0000},
{0x007£4949,0x49410000},
{0x007£0909,0x09010000},
{0x003e4149,0x497a0000},
{0x007£0808,0x087£0000},
{0x0000417£,0x41000000},
{0x00204041,0x3£010000},
{0x007£f0814,0x22410000},
{0x007£4040,0x40400000},
{0x007£020¢c, 0x027£0000},
{0x007£0408,0x107£0000},
{0x003e4141,0x413e0000},
{0x007£0909,0x09060000},
{0x003e4151,0x215e0000},
{0x007£0919,0x29460000},
{0x00464949,0x49310000},
{0x0001017£f,0x01010000},
{0x003f4040,0x403£0000},
{0x000£3040,0x300£0000},
{0x003f4030,0x403£0000},
{0x00631408,0x14630000},
{0x00070870,0x08070000},
{0x00615149,0x45430000},
{0x003c4a49,0x291e0000},
{0x00020408,0x10200000},
{0x0000417£,0x00000000},
{0x00040201,0x02040000},
{0x00404040,0x40400000},
{0x00000003,0x04000000},
{0x00205454,0x54780000},
{0x007f4844,0x44380000},
{0x00384444,0x44200000},
{0x00384444,0x487£0000},
{0x00385454,0x54180000},
{0x00087e09,0x01020000},
{0x000c5252,0x523e0000},
{0x007£0804,0x04780000},
{0x0000447d,0x40000000},
{0x00204044,0x3d000000},
{0x00007£10,0x28440000},
{0x0000417£,0x40000000},
{0x007c0418,0x04780000},
{0x007c0804,0x04780000},
{0x00384444,0x44380000},
{0x007¢c1414,0x14080000},
{0x00081414,0x187c0000},
{0x007c0804,0x04080000},
{0x00485454,0x54200000},

//
//
//

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

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

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

A Ne e

>— ~F =N K X I CocH®OWXWOWOoOZEXRgHTD OQHEHOQWE®E® 0 VI

R QWT OB 3K A~URPEDQHODQOQ OO

0x3a
0x3b
0x3c
0x3d
0x3e
0x3f
0x40
0x41
0x42
0x43
0x44
0x45
0x46
0x47
0x48
0x49
0x4a
0x4b
Ox4c
0x4d
Ox4e
0x4f
0x50
0x51
0x52
0x53
0x54
0x55
0x56
0x57
0x58
0x59
0Ox5a
0x5b
0x5c
0x5d
0x5e
0x5f
0x60
0x61
0x62
0x63
0x64
0x65
0x66
0x67
0x68
0x69
0x6a
0x6b
0x6cC
Ox6d
0Ox6e
0x6f
0x70
0x71
0x72
0x73

58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
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{0x00043f44,0x40200000}, // t 0x74 116
{0x003c4040,0x207c0000}, // u 0x75 117
{0x001¢c2040,0x201c0000}, // v 0x76 118
{0x003c4030,0x403c0000}, // w 0x77 119
{0x00442810,0x28440000}, // x 0x78 120
{0x000c5050, 0x503c0000}, // vy 0x79 121
{0x00446454,0x4c440000}, // z 0x7a 122
{0x00000836,0x41410000}, // { 0x7b 123
{0x0000007£,0x00000000}, // | 0x7c 124
{0x00414136,0x08000000}, // } 0x7d 125
{0x00040204,0x08040000}, // ~ 0xT7e 126
{0x007f7f7e,0x7e7e0000}, // 0x7f 127
{0x00607e06,0x667e0000}, // 0x80 128
{0x007F7f7e, 0x7e7e0000}, // 0x81 129
{0x007E4242,0x467C0000}, // 0x82 130
{0x00000A44,0x2A200000}, // 0x83 131
{0x202A440A,0x00000000}, // 0x84 132
{0x0000042E, 0x44400000}, // 0x85 133
{0x40442E04,0x00000000}, // 0x86 134
{0x0004027F, 0x02040000}, // 0x87 135
{0x0010207F, 0x20100000}, // 0x88 136
{0x0008082A,0x1C080000}, // 0x89 137
{0x00081c2a,0x08080000} // 0x8a 138
}i

/* Title: Raw Audio Loader

* Version: 0.5

* Filename: raw.c

* Authors: Brett Mravec

* Purpose: load raw data from file to
* Date: 23 April 2009

*/

#include "raw.h"

#include "audio.h"

#include "fat.h"

#include "bit-reader.h"

static BitReader br;

static short a sound[100] = { O,
35115, 38520, 41773, 44861, 47772,
63476, 64374, 65018, 65405, 65535,
57428, 55333, 53018, 50495, 47772,
20251, 16297, 12280, 8213, 4114,

27903, -31571, -35115, -38520,
-59297, -60932, -62327, -63476,
64374, -63476, -62327, -60932,
-41773, -38520, -35115, -31571,

}i

static char a pos;

char
raw_init

{

(void)

bit reader init (&br);

audio_init (0);

a pos

= 0;

4114,
50495,
65405,
44861,

0,

-41773,
-64374,

-59297,
-27903,

musical note
folder

generic file
dead face left
dead face right
happy face left
happy face right
up arrow

down arrow
right arrow
left arrow

buffer

8213, 12280, 16297,
53018, 55333, 57428,
65018, 64374, 63476,
41773, 38520, 35115,
-4114, -8213, -12280,
-44861, -47772, -50495,

-65018, -65405, -65535,
-57428, -55333, -53018,

-24125, -20251, -16297,
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return 0;

char
raw_read frame (void)

{

short *frame = audio_get_buffer 0);

if (!frame) {
return 0;

int 1i;
// for (i = 0; 1 < 2304; i++) {
// for (i = 0; 1 < 1152; 1i++) {
// frame([i] = bit reader get (&br, 8) | (bit reader get s (&br, 8) << 8);
// frame[i] = (frame[i] / 4) + (65535 / 4);
// frame[2*1] = frame[i];
// }
for (1 = 0; 1 < 1152; i++) {
//frame[i] = a sound[a _pos = (a_pos + 1) % 100] / 4 + (65535 / 4);
frame[i] = a sound[a pos = (a _pos + 1) % 100];
frame[2*1] = frame[i];
// frame[2*i] = frame[i];

audio buffer set full ();

// return fat eof ();
return 0;
}
/* Title: SD Card Interface
* Version: 1.0
* Filename: sd.c
* Authors: Brett Mravec
* Purpose: Low-level SD card communication
* Date: 25 Mar 2009
*

#include <Cdef21262.h>
#include <def21262.h>
#include <sysreg.h>

#include "spi.h"
#include "sd.h"

static int sd baud;

static int crcerr cnt;
static int cmd crcerr cnt;
static int tot cnt;

char
sd crc7 (char *data, int length)
{

int 1i;

char crc = 0, mask;
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for (i = 0; 1 < length; i++) {
mask = 0x80;

while (mask) {
crc = (data[i] & mask) ? crc << 1 | 1 : crc << 1;
if (crc & 0x80)
crc = 0x89;
mask >>= 1;

for (i = 0; i < 7; i++) |
crc <<= 1;
if (crc & 0x80)
crc = 0x89;

return crc;

short
sd _crcl6é (char *data, int length)
{

int i, crc = 0, mask;

for (i = 0; 1 < length; i++) {
mask = 0x80;
while (mask) {
crc = (data[i] & mask) ? crc << 1 | 1 : crc << 1;
if (crc & 0x10000)
crc = 0x11021;
mask >>= 1;

for (1 = 0; 1 < 16; i++) {
crc <<= 1;
if (crc & 0x10000)
crc = 0x11021;

return crc;

char
sd wait for tt (void)
{
int 1 = 0;
char recv;
do {
recv = spi xfer (0xff);

} while (recv != Oxfe && recv != 0x08 && i++ < 5000);

return recv;

int
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sd_init (void)

{

int 1i;

char recv, status = 1;
crcerr cnt = 0;

cmd crcerr cnt = 0;
tot cnt = 0;

// SPI Clock Range < 400 kHz
*pSPIBAUD = SD INIT BAUD;

// SPI Configuration
*pSPICTL = SD SPICTL;

sysreg bit set (sysreg FLAGS,
sysreg bit set (sysreg FLAGS,

for (i = 0; 1 < 11; i++)
spi xfer (0xff);

sysreg bit clr (sysreg FLAGS,

for (i = 0; i < 3; 1i++)
spi xfer (0xff);

// Send Reset to SD
do {

recv = sd send cmd (CMDO GO IDLE STATE,

} while (recv != 0x01);

while (status) {
// Send APP

recv = sd send cmd (CMD55 APP CMD, O0);

FLG150)
FLG15) ;

FLG15) ;

// Send Card Initialization

recv = sd send cmd (ACMD41 SEND OP COND,

status = recv & 0x01;

if (status)
for (i = 0; 1 < 1000;

asm ("nop;"):;
}
i = 0;
for (i = 0; 1 < 32; i++)
recv = spi xfer (0xff);

sysreg bit set (sysreg FLAGS,

return 0;

char
sd read block (int addr, char *buff)

{

char recv, temp;
int 1i;

i++)

FLG15) ;

’
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*(volatile int *)SPIBAUD = SD BAUD;
*(volatile int *)SPICTL = SD SPICTL;

sysreg bit clr (sysreg FLAGS, FLG15);

while (1) {
recv = sd send cmd (CMD17 READ SINGLE BLOCK, addr);

// if (recv & 0x60) {
// return recv;
// }
if (recv != 0x01 && recv != 0x00) {

cmd crcerr cnt++;
continue;

recv = sd wait for tt ();

if (recv != Oxfe) {
return -1;

i < 512; i++) |

for (1 = 0;
i] = spi_ xfer (0xff);

buff[
int crc = sd crclé (buff, 512);
int rcrc;

// eat off crc-16 that we are not using
rcrc = spi xfer (0xff) << 8;

rcrc |= spi xfer (0xff);
if (rcrc == crc)

break;
//break;

crcerr_cnt++;

tot _cnt++;

for (i = 0; i < 32; i++) {
spi xfer (O0xff);

sysreg bit set (sysreg FLAGS, FLG15);

return recv;

char
sd send cmd (char command, int argqg)

{

// crc only matters for CMDO and it has a fixed crc of 0x95 so
// we hard code it and send the same one all the time
char crcByte = 0x95;
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char recv;
char 1 = 0;

char send buff[6];

// first byte has "01" with 6-bit command
x40 | (command & 0x3f);

arg >> 24;
arg >> 16;
arg >> 8;

send buff[0] =
send buff[l
send buff]
send buff]
[

]
]
]
send buff[4]

2
3
4

send buff[5]

0

a

S

rg;

d crc?

for (i = 0; i < 6; 1i++)

recv = spi xfer

do {

recv = spi xfer

} while ((recv & 0x80)

return recv;

void
sd_flush (void)

{

~ —

% ok X X o o

int 1i;

sysreg bit clr

(send buff, 5)

(send buff[i]);

(Oxff);
&& (1++ < 50))

(sysreg FLAGS, FLG15);

*(volatile int *)SPIBAUD = SD BAUD;

*(volatile int *)SPICTL

for (1 = 0;1 < 524;

spi xfer (O0xff);

sysreg bit set

= SD_SPICTL;

i+4+) {

(sysreg FLAGS, FLG15);

Title: SPI

Version: 1.0

Filename: spi.c

Authors: Brett Mravec

Purpose: SPI communication routines
Date: 6 Apr 2009

#include <Cdef21262.h>
#include <def21262.h>

#include "spi.h"

* % ok X %

Function Name:
Author (s) :
Purpose:
Parameters:
Returns:

char spi xfer(char b)
Brett Mravec
Performs a full duplex SPI

char b:
char:

byte to send
byte received

<< 1

’
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*/

char

spi_xfer (char b)

{
// Wait for write buffer to be empty
while (*pSPISTAT & 0x08);

*pTXSPI = Db;

// wait for shift-reg to finish shifting data
while (! (*pSPISTAT & 1));

return *pRXSPI;

}
/* Title: Global Utilities
* Version: 1.0
* Filename: util.c
* Authors: Greg McCoy, Isaac Jones, Brett Mravec
* Purpose: Common utilities applicable to all software modules
* Date: 2 Apr 2009
*

#include "util.h"

/* Function Name: void delay processor (int count)
* Author(s): Isaac Jones
* Purpose: Delays processor by specified time
* Parameters: count: approximate delay time in ns
* Returns: nothing
*/
void

delay processor (int count)

{

int 1 = 0;

for (i = 0; i1 < count/TIME PER CYCLE; i++) {
asm("nop;");

return;
}
/* Function Name: void memcpy(char *dest, char *src, int len)
* Author(s): Brett Mravec
* Purpose: Copies memory
* Parameters: dest: destination pointer
* src: source pointer
* len: number of bytes to copy
* Returns: nothing
*/
void

memcpy (char *dest, char *src, int len)

{

int 1i;
for (1 = 0; 1 < len; 1i++) {
dest[i] = src[i];
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/* Function Name: void ends with (char *string, char *suffix)
* Author(s): Brett Mravec

* Purpose: Checks the suffix of a string

* Parameters: string: string to check ending of

* suffix: ending to check for

* Returns: 1 if string ends with suffix

* 0 else

*/
char

ends with (char *string, char *suffix)

{

int suf end = 0, str end = 0;

while (string [str_end++]);
while (suffix [suf end++]);

str end--;
suf end--;

if (str_end < suf end) {
return 0;

while (suffix[suf end] != '.' && string[str end] != '.' &&
str end > 0 && suf end > 0) {
if (suffix[suf end] != string[str end]) {

return 0;

suf end--;
str _end--;

if (suf end == 0 && string[str end-1] != '.") {
return 0;

if (suffix[suf end] == string[str end]) {
return 1;

return 0;
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