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Preface

This preface introduces the ARM Moving Pictures Experts Group (MPEG)-2 Audio
Layer I11 (MP3) Decoder. It contains the following sections:

. About this guide on page iv
. Further reading on page vi
. Feedback on page Vvii.
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Preface

About this guide

This guide is provided with the ARM MP3 Decoder. It describes the Application
Program Interface (API) to the MP3 decoder library.

Intended audience

This document has been written for programmers who want to integrate the ARM MP3
Decoder into an embedded system.

Organization

This book is organized into the following chapters:

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Introduction

This chapter describes the bitstream input format required by the
ARM MP3 Decoder.

ARM MP3 Decoder Types and Constants

This chapter describes the types and constants defined by the
ARM MP3 Decoder.

ARM MP3 Decoder Functions

This chapter describes the functions provided by the ARM MP3
Decoder.

Example Use of ARM MP3 Decoder API

This chapter contains an example C program that uses the API of
the ARM MP3 Decoder.
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Preface

Typographical conventions
The following typographical conventions are used in this document:

bold Highlightsinterface elements, such as menu names. Also used for
emphasis in descriptive lists, where appropriate.

italic Highlights special terminology, denotesinternal cross-references,
and citations.

typewriter Denotes text that may be entered at the keyboard, such as
commands, file and program names, and source code.

typewriter Denotes a permitted abbreviation for acommand or option. The
underlined text may be entered instead of the full command or
option name.

typewiteritalic
Denotes arguments to commands and functions where the
argument is to be replaced by a specific value.

typewriter bol d Denoteslanguage keywords when used outside example code.

ARM DUI 0121B Copyright © 1999 ARM Limited. All rights reserved. v
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Further reading

Reference

Thefollowing documents are referenced in this guide or may prove useful asreference
material.

I SO/IEC 11172-3, Information technol ogy-Coding of moving pictures and associated
audio for digital storage media at up to about 1.5Mbit/s-Part 3: Audio, 1993.

I SO/IEC 13818-3, Information technology-Generic coding of moving pictures and
associated audio information-Part 3: Audio, 1998.

Vi
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Preface

Feedback
ARM Limited welcomes feedback on the ARM MP3 Decoder and this documentation.

Feedback on this document

If you have any comments or suggestions about this document, please send an email to
errata@rm comgiving:

. the document title

. the document number

. the page number(s) to which your comments apply
. a concise explanation of your comments.

General suggestions for additions and improvements are also welcome.

Feedback on the ARM MP3 Decoder

If you have any problems with the ARM MP3 Decoder (AS022), and you have a valid
support contract, please contact your supplier. To help us provide a rapid and useful
response, please submit error reports in the form specified in the support agreement,

giving:
. details of the release you are using

. details of the platform you are running on, such as the hardware platform,
operating system type, and version

. a small stand-alone sample of code that reproduces the problem
. a clear explanation of what you expected to happen, and what actually happene
. the commands you used, including any command-line options

. sample output illustrating the problem.
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Preface

viii Copyright © 1999 ARM Limited. All rights reserved. ARM DUI 0121B



Contents
Programmer’s Guide

Preface
About this gUIdE .......ccuviiiiii
Further reading ........ooooiiiiiii e
FEEDACK ..o
Chapter 1 Introduction
11 About the ARM MP3 DECOUEN ........cccvviirireeiirieeiieeeneee e
1.2 Bitstream input format ...........cccoviiieiiiie e
Chapter 2 ARM MP3 Decoder Types and Constants
2.1 Enumerations and StruCtures .........cccooevvoveiiieeeeniee e
2.2 CONSEANTS ...
Chapter 3 ARM MP3 Decoder Functions
3.1 FUNCLIONS ..ot
Chapter 4 Example Use of ARM MP3 Decoder API
4.1 Example C Program .......cccooeeeoiieeeiiiee e neee e

ARM DUI 0121B Copyright © 1999 ARM Limited. All rights reserved.



Copyright © 1999 ARM Limited. All rights reserved. ARM DUI 0121B



Chapter 1
Introduction

This chapter introduces the ARM MP3 Decoder, and describes the bitstream input
format it requires. This chapter contains the following sections:

. About the ARM MP3 Decoder on page 1-2
. Bitstream input format on page 1-3.

ARM DUI 0121B Copyright © 1999 ARM Limited. All rights reserved.
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Introduction

11

About the ARM MP3 Decoder

The ARM MP3 Decoder isan optimized library, designed to efficiently decode MP3 on
the ARM processor family. MP3isawidely-used audio compression standard, designed
for generic mono or stereo audio. At 128kbps, with a compression ratio of about 11:1,
the quality is subjectively similar to compact disc. At 64kbps, the quality is similar to
FM radio.

The ARM MP3 Decoder is compliant with:
. audio layer 11l ISO standards:

— ISO/IEC 11172-3:1993 (MPEG-1)

— ISO/IEC 13818-3:1998 (MPEG-2 LSF).
. the MPEG-2.5 extensions.

Multichannel audio (MPEG-2 MC) is not supported.

All output rates are supported. These include:

. 32kHz, 44.1kHz, and 48kHz (MPEG-1)

. 16kHz, 22.05kHz, and 24kHz (MPEG-2)

. 8kHz, 11.025kHz, and 12kHz (MPEG-2.5).

The output format is non-interleaved 16-bit stePeitse Code Modulation (PCM).

All input rates are supported. These include:

. 32kbps-320kbps (MPEG-1)

. 8kbps-160kbps (MPEG-2 and MPEG-2.5)
. free-format bitrate.

The ARM MP3 Decoder requires ARMv4.

1-2
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Introduction

1.2 Bitstream input format

The bitstream must be presented to the decoder asan array of 32-biti nt s, each withthe
left (most significant) bit first. For example, the stream:

1111 1211 1111 1010 1001 0100 0111 1100...
would be represented by:
oxf ffa947c,...

If the input from the hardware is right-bit-first, the user code will havsgtteise

reverse the input. The ARM Applications Library contains an efficient macro,

BI TREVC, which bit-wise reverses a 32-bit register in 12 cycles. Using this macro, on
the maximum bitrate of 320kbps, the penalty is about 0.1MHz, ignoring load/store
overhead. Please refer to the ARM webgite,p: / / waww. ar m com for details on
products such as the ARM Applications Library.

ARM DUI 0121B
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Chapter 2
ARM MP3 Decoder Types and Constants

This chapter describes the types and constants defined by the ARM MP3 Decoder.

This chapter contains the following sections:
. Enumerations and structures on page 2-2
. Constants on page 2-8.

ARM DUI 0121B Copyright © 1999 ARM Limited. All rights reserved.
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ARM MP3 Decoder Types and Constants

2.1 Enumerations and structures

This section describes the C typesthat are used to interface to the following ARM MP3
Decoder functions, described in Chapter 3 ARM MP3 Decoder Functions:

. InitMP3Audio() on page 3-2

. MP3SearchFor Syncword() on page 3-4
. MP3Decodelnfo() on page 3-5

. MP3DecodeData() on page 3-7.

2.1.1 The tSampleRate enumeration

Thet Sanpl eRat e enumeration codes the sampling frequency of the decoded
PCM. It is defined as follows:

typedef enum tagSanpl eRat e
{
SR 11 025kHz,
SR 12kHz,
SR 8kHz,
SR _ReservedMPEG2_5,
SR 22 05kHz,
SR _24kHz,
SR 16kHz,
SR ReservedLSF,
SR 44 1kHz,
SR _48kHz,
SR 32kHz,
SR _Reserved
} tSanpl eRate ;

You may assume that the order of the elements of this enumeration will not change.

2-2 Copyright © 1999 ARM Limited. All rights reserved. ARM DUI 0121B
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2.1.2 The tMPEGStatus enumeration

The t MPEGSt at us enumeration codes the return status of each ARM MP3 Decoder
function. Refer to the function descriptionsin Chapter 3 ARM MP3 Decoder Functions
to find out which values may be returned by each function. The t MPEGSt at us
enumeration is defined as follows:

typedef enum t agMPEGSt at us
{
eNoErr,
eNoSyncwor d,
eCRCError,
eBr okenFr ane,
eEndOf Bi t st ream
eDat aOver f | ow,
eCant Al | ocat eBuf fer,
eUnsupport edLayer,
eFranmeD scar ded,
eReser vedSanpl i ngFr equency,
eFor bi ddenBi t Rat e
} t MPEGSt at us ;

You may assume that the success status code, eNoEr r , will be element zero in all
releases, but the order of the other elements may change.

—— Note

The elements eEndCf Bi t st r eam eDat aOver f | ow, and eCant Al | ocat eBuf f er
are never returned by the ARM MP3 Decoder functions. They have been included so
that user functions may return thet MPEGSt at us typeto flag errorsin addition to those
that may be returned by the ARM MP3 Decoder.

ARM DUI 0121B
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ARM MP3 Decoder Types and Constants

2.1.3 The tMPEGBItstream structure
Thet MPEGBI t st r eamstructure points to the current location in the MPEG bitstream.
It is defined as follows:
typedef struct tagMPEGBIitstream
{
unsi gned int *bufptr;
unsi gned int bitidx;
} t MPEGBIi t stream
where:
buf ptr isapointer to the current 32-bit word of the bitstream.
bi tidx isan index within the 32-bit word. The value can range from 0-31,
inclusive, where:
0 the next bit is bit 31, the Most Sgnificant Bit (M SB) of this
word, followed by bit 30
1 the next bit is bit 30 of thisword
31 the next bit isbit 0 of thisword, followed by bit 31 of the next
word.
2-4 Copyright © 1999 ARM Limited. All rights reserved. ARM DUI 0121B



ARM MP3 Decoder Types and Constants

2.14 The tMPEGHeader structure

Thet MPEGHeader structure contains information from the MPEG audio header. It is
written by the MP3Decodel nf o() function. This structure is defined as follows:

typedef struct tagMPECGHeader

{
t Sanpl eRat e sanpl e_rate;
unsi gned int sanpl esper channel ;
unsi gned int nunthans;
unsi gned int packed_i nf o;
unsi gned int bits_required;
unsi gned int free_fornat;

} t MPECHeader ;

where:

sanpl e_rate
isthe PCM sampling frequency.

sanpl esper channel

is the number of samples-per-channel that will be returned by
MP3DecodeDat a() .

nunthans  isthe number of channels (one or two).

packed_i nfo

is the header information packed into a 32-bit word. The format of
packed_i nfoisshownin Table 2-1:

Table 2-1 Format of packet_info

Bit number Description

20 1if MPEG 1 or MPEG2.
0if MPEG 2.5

19 ID

17,18 | ayer:
11—layer1
10—layer 2
0l1—layer 3
00—reserved.

16 protection_bit

12-15 bitrate_index

ARM DUI 0121B Copyright © 1999 ARM Limited. All rights reserved. 2-5



ARM MP3 Decoder Types and Constants

Table 2-1 Format of packet_info (continued)

Bit number Description

10, 11 sanpl i ng_f requency
9 paddi ng_bit

8 private_bit

6,7 node

4,5 node_ext ensi on

3 copyri ght

2 origi nal / copy

0,1 enphasi s

See section 2.4.2.3 of ISO/IEC 11172-3 for acompl ete description of the
above header information.

bits_required
is the number of bits required by the next call to MP3DecodeDat a() .
This does not include the 32 bits of header already read.

free_formt

must be set to one if the bitstream is in free-format mode. See Notes on
page 3-6 in the MP3Decodel nfo() section.

215 The tMPEGInstance type

Thet MPEGQ nst ance type should be regarded as an opaque type, used as atemporary
workspace by the ARM MP3 Decoder. A pointer to an instance of thistypeis passed to
each of the API functions. Thisisthe only RAM used by the decoder.

For convenience, where the decoder is used in simple applications, the library contains
an instance of thistype called MPEG nst ance. For most applications, thiswill be the
only instance required.

2-6 Copyright © 1999 ARM Limited. All rights reserved. ARM DUI 0121B



ARM MP3 Decoder Types and Constants

Where an application needs to support multiple decoder formats, or where multiple
instances of the MP3 decoder are required, an instance of type MPEG nst ance should
be declared externally, and a pointer to thisinstance should be passed to each of the AP
functions. For more information, refer to the header filenpgdat a. h. Thisfile specifies
the minimum size and alignment restrictions of the datatype. The easiest way to allocate
ablock of RAM with the necessary alignment isto defineit in asmall ARM assembly
language file using the ALI GN area attribute.

ARM DUI 0121B
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ARM MP3 Decoder Types and Constants

2.2 Constants

This section describes the constants defined by the ARM MP3 Decoder.

221 MP3_MAX_PCM_LENGTH—maximum length of PCM returned

This constant defines the maximum number of PCM samples per channel returned by a
single call to MP3DecodeDat a() . It is the maximum val ue of the

sanpl esper channel element of thet MPEGHeader structure written by
MP3Decodel nfo() .

The parameters/ eft and ri ght in the function MP3DecodeDat a() must both point
toshort arrayswith at least MP3_MAX_PCM _LENGTH elements.
2.2.2 MP3_MAX_BITS_REQUIRED—maximum number of bits required

This constant defines the maximum number of bitsrequired by the MP3DecodeDat a( )
function.

The constant is defined as follows:

#define MP3_MAX_BI TS REQUI RED 11520

Note

The value 11520 corresponds to the maximum bit rate of 320kbps and the minimum
sampling frequency of 32kHz. It is calculated as follows:

320000 (bits per second) * 1152 (samples per channel per frame) / 32000 (samples per
channel per second) = 11520 (bits per frame).

2.2.3 MP3_NINFOBITS—size of MPEG audio frame header

This constant defines the number of bits required by the function MP3Decodel nf o() .
It is defined as follows:

#define MP3_NI NFOBI TS 32

2-8 Copyright © 1999 ARM Limited. All rights reserved. ARM DUI 0121B



Chapter 3
ARM MP3 Decoder Functions

This chapter describes the functions provided by the ARM MP3 Decoder.

This chapter contains the following section:
. Functions on page 3-2.

ARM DUI 0121B Copyright © 1999 ARM Limited. All rights reserved.
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ARM MP3 Decoder Functions

3.1 Functions
This section describes the functions provided by the MP3 decoder library:
. [nitMP3Audio()
. MP3SearchFor Syncword() on page 3-4
. MP3Decodelnfo() on page 3-5
. MP3DecodeData() on page 3-7.
3.1.1 InitMP3Audio()
This function initializes the MPEG audio decoder. It must be called at system reset and
must also be called before decoding a new MPEG bitstream.
It clears themai n_dat a buffer so the new frame cannot refer backwards into the
previous frame from the wrong bitstream (see Figure 3-1). If it is not called, there may
be loud clicks on the PCM output, though the decoder will always remain stable.
ety
%% Old bitstream
=N
%L‘Q
\ Incorrect reference
New bitstream %
Intendedireference
Figure 3-1 Invalid reference—MP3 bitstream
Refer to Figure A.7 in ISO/IEC 11172-3 for complete details on this diagram.
Thisfunction also clearsthefi | t er bank and | MDCT histories, so output from the
previous bitstream does not bleed into the new one.
3-2 Copyright © 1999 ARM Limited. All rights reserved. ARM DUI 0121B



Syntax
voi d | ni t MP3Audi o(t MPEQ nst ance *jnst)

where:

ARM MP3 Decoder Functions

i nst is a pointer to the instance data for the decoder.

ARM DUI 0121B
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ARM MP3 Decoder Functions

3.1.2 MP3SearchForSyncword()
This function searches for the synchronization word (syncword) that marks the
beginning of the next MPEG audio frame.
Syntax

t MPEGSt at us MP3Sear chFor Syncwor d(t MPEQ nst ance *jnst,
t MPEGBi t st ream * bs,
unsi gned int [ength)

where:

i nst is apointer to the instance data for the decoder.

bs isapointer to the structure that holds the incoming bitstream buffer. The
buffer is updated to:
. the end of the buffer minus 11 bits, if the syncword is not found
. the beginning of the syncword, if the syncword is found.

I ength is the number of new bits that are valid.

Return value
t MPEGSt at us the function's return status:
eNoErr the syncword was found

eNoSyncwor d
there is no syncword.

Usage

This function may not be required if the syncword is known to be at the start of the
buffer, which is typically the case fonp3 files or MP3 embedded within some
multiplex.

Notes

The syncword in the bitstream must be byte-aligned (see section 2.3 of ISO/IEC
11172-3). This function makes the assumption that byte alignment in the MP3 stream
is equivalent to byte alignment in memory.

3-4 Copyright © 1999 ARM Limited. All rights reserved. ARM DUI 0121B



ARM MP3 Decoder Functions

3.1.3 MP3Decodelnfo()

This function decodes the header from the MPEG frame, returning the length of the
MPEG audio frame.

There must be at least MP3_NI NFOBI TS valid bits of incoming bitstream available.

Syntax

t MPEGSt at us MP3Decodel nf o(t MPEG nst ance *jnst,
t MPEGBI t st ream * bs,
t MPEGHeader * pnpeg_hdr)

where:
i nst is a pointer to the instance data for the decoder.
bs isapointer to the structure that holds the incoming bitstream buffer. The

buffer is moved forward MP3_NI NFOBI TS bits to point to the beginning
of the audio data, as defined in 2.4.1.7 of ISO/IEC 11172-3.

pnpeg_hdr isapointer to astructure that will be updated with MPEG audio header
information. For a description of thet MPEGHeader structure, see The
tMPEGHeader structure on page 2-5.

Return value

t MPEGSt at us the function’s return status:

eNoErr header decoded with no errors

eNoSyncwor d
no syncword

eBr okenFr ane
header isinconsistent

eUnsupport edLayer
unsupported or illegal (00) MPEG audio layer

eReser vedSanpl i ngFrequency
undefined sampling frequency (11)

eFor bi ddenBi t Rat e
illegal bit rate (1111).

ARM DUI 0121B Copyright © 1999 ARM Limited. All rights reserved. 3-5



ARM MP3 Decoder Functions

Notes

If the bitstream is in free-format mode, the size of the frame is not indicated. For more
information on free-format mode, see section 2.1.67 in |SO/IEC 11172-3.

Inthiscase, bi ts_requi red will contain the maximum value corresponding to the
maximum bit rate of 320kbps. It issafeto providethislength of valid bitstream, and use
the updated bitstream structure from MP3DecodeDat a() to find out how much data
was actually used.

In some cases, the frame size may be known to the application, such as when the frame
is embedded within a multiplex that indicates the length of the frame. In these cases,
you should ignore bi t s_r equi r ed and provide the complete frame.

3-6 Copyright © 1999 ARM Limited. All rights reserved. ARM DUI 0121B
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3.14 MP3DecodeData()

This function decodes aframe of PCM samples from the MP3 stream.

Syntax

t MPEGSt at us MP3DecodeDat a(t MPEQ nst ance *jnst, short */eft,
short *right, tMPEGBIitstream *bs)

where:

i nst is a pointer to the instance data for the decoder.

left isapointer to the output buffer for Ieft-channel PCM.

ri ght isapointer to the output buffer for right-channel PCM.

bs is apointer to the structure that holds the incoming bitstream.
—— Note

The number of elementswrittento/ eft and ri ght isgiven by the element

sanpl esper channel of thet MPEGHeader structure. Thisvalueiswritten by the
MP3Decodel nf o() function. The maximum value that can be written is given by
MP3_MAX_PCM LENGTH, described in MP3_MAX_PCM_LENGTH—maximum length
of PCM returnecbn page 2-8.

Return value
t MPEGEr r or the function’s return status:
eNoErr the frame decoded with no errors

eCRCEr r or
cyclic redundancy cheglCRC) error

eBr okenFr ane
the frame is inconsi stent

eFrameD scar ded
insufficient main data to decode the frame.

ARM DUI 0121B Copyright © 1999 ARM Limited. All rights reserved. 3-7



ARM MP3 Decoder Functions

Usage

The bitstream must contain at least the number of valid bits requested by

prpeg_hdr - >bi t s_r equi r ed, returned by the previous call to MP3Decodel nf o() .
The function MP3DecodeDat a() hasno way of ascertaining whether thisistrue, so if
insufficient data is available, the PCM output is undefined, though the decoder will
remain stable.

The bitstream structure will be updated to reference the first bit in the bitstream
immediately after the audio frame.

If required, the external program may inspect the bitstream structureto check that frame
decoding has not advanced beyond the end of the data. If it has, you should ignore the
PCM output from this function, and call | ni t MP3Audi o() to flushthefi It er bank

histories and mai n_dat a buffer.

3-8 Copyright © 1999 ARM Limited. All rights reserved. ARM DUI 0121B



Chapter 4
Example Use of ARM MP3 Decoder API

This chapter contains an example C program that uses the API of the ARM MP3
Decoder. It contains the following section:

Example C program on page 4-2.

ARM DUI 0121B Copyright © 1999 ARM Limited. All rights reserved.

41



Example Use of ARM MP3 Decoder API

4.1 Example C program

Example 4-1 shows a simple example program using the ARM MP3 Decoder. The
exampleis provided for reference purposes only.

Example 4-1

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

#i ncl ude "npgdata. h"
#i ncl ude "npgaudi 0. h"

/* external prototypes */

t MPEGSt at us | ni t Audi o( unsigned int buffsize )
unsi gned int LoadData( FILE *file )

unsigned int PlayData( void )

/* local globals */

static int *| gBuf fer = NULL ;
static unsigned int | gBufferSize = 0 ;
static unsigned int | gLengt hDat al nBuffer = 0 ;

static tMPEGBitstream | gMPEGBitstream = { NULL, O } ;
/* macros */

#define Get NBi t sRenmi ning( ) \
( lgLengt hDat al nBuffer*32 - \
/* current bit position in buffer = */ \
( ( ( lgMPEGBitstream bufptr - IgBuffer )*32 ) + | gMPEGBitstreambitidx ) )

/* local functions */

static void O earBuffer( void )

{
menset ( 1 gBuffer, 0, |gBufferSize * sizeof( int ) ) ;
| gLengt hDat al nBuffer = 0 ;

4-2 Copyright © 1999 ARM Limited. All rights reserved. ARM DUI 0121B



Example Use of ARM MP3 Decoder API

static t MPEGSt at us Cet DecodedDat a( short *left, short *right,

{

}

t MPEGHeader *pnpeg_hdr )
t MPEGSt at us npg_error ;

i f( MP3Sear chFor Syncwor d( &WPEG nst ance, | gMPEGBI t st ream
GetNBi t sRemaining( )) != eNoErr )

{ return eEndOF Bitstream ;
}
if( ( nmpg_error = MP3Decodel nfo( &WEGQ nstance, | gMPEGBitstream pnpeg_hdr ) )
1= eNoErr )
{
return npg_error ;
}

return MP3DecodeDat a( &WPEG nstance, left, right, |gMPEGBitstream) ;

static unsigned int InterleaveChannel s( short *left, short *right,

short *interl eaved,
unsi gned i nt sanpl es_per_channel )

unsi gned int sanpl e;

for( sanple = sanpl es_per_channel ; sample /* >0 */ ; sanple -= 1)

{

*interl eaved++ = *left++ ;
*interl eaved++ = *right++ ;

}

return( sanpl es_per_channel * 2 ) ;

ARM DUI 0121B Copyright © 1999 ARM Limited. All rights reserved. 4-3
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/* functions */

t MPEGSt at us | ni t Audi o( unsigned int buffsize )

{

unsi

unsi

if( lgBuffer !'= NULL )
{
/* checks if buffer has been allocated previously and frees it */
/* if it has */
free( ( void * )lgBuffer ) ;
| gBuf fer = NULL ;
}

if( ( IgBuffer = (int * )malloc( buffsize * sizeof( int ) ) ) == NULL )

return eCant Al | ocat eBuffer ;

}
| gBufferSize = buffsize ;

return eNoErr ;

gned int LoadData( FILE *file )

ClearBuffer( ) ;
return fread( ( void * )l gBuffer, sizeof( int ), IgBufferSize, file ) ;

gned int PlayData( void )

short left[ MP3_MAX PCM LENGTH ] ;

short right[ MP3_MAX_PCM LENGTH ] ;

short interl eaved][ MP3_MAX PCM LENGTH * 2 ] ;
t MPEGSt at us npg_error ;

unsi gned int num sanpl es_interl eaved ;

I ni t MP3Audi o( &WPEQ nstance ) ;

/*
initialise the tMPEGBitstream structure with the pointer to the start of
the buffer containing the MP3 data and set the bit index as the

nmost significant bit
*/

| gMPEGBI t st ream buf ptr
| gMPEGBI t st ream bi ti dx

| gBuffer ;
0 ;
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while( ( npg_error = CGetDecodedData( |eft, right, &mwpeg_hdr ) )

1= eNoErr )
{
num sanpl es_interl eaved = Interl eaveChannel s( left, right, interleaved,
npeg_hdr. sanmpl esper channel ) ;
/*
the function
voi d ProcessPCM short *pcm unsigned int nsanples ) ;
bel ow i s not given here and is any function that processes the interleaved
pcm dat a post-MP3 decodi ng
*
/
ProcessPCM interleaved, numsanples_interleaved ) ;
}
if( nmpg_error !'= eEndOFBitstream)
{
return 0 ;
}
return 1 ;

}

/* main routine */
int main( void)
{

FI LE *file ;
unsigned int error ;

if( ( file = fopen( "filenane.mp3", "rb" ) ) == NULL )
{

}

if( InitAudio( 1024 * 1024 ) != eNoErr )/* 1Mo of sanples */
{

}

error =0 ;

return 1 ;

return 1 ;
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if( LoadData( file ) )
{

error Pl ayData( ) ;
error = lerror ; /* invert sense for return frommain() */

}
fclose( file) ;

return error ;
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Index

Theitemsin thisindex are listed in a phabetic order, with symbols and numerics appearing at the end. The
references given are to page numbers.

A D H
ARM Applications Library 1-3 Decoder functions 3-2 Header information 2-5
B E I
BITREVC 1-3 eCantAllocateBuffer 2-3 IMDCT history 3-2
Bitstream input format  1-3 eDataOverflow 2-3 InitMP3Audio() 3-2
bits required 3-6 eEndOfBitstream 2-3
Bit-wisereverse 1-3 eNoErr 2-3
Enumerations 2-2 L
C Left-bit-first input 1-3
F
Constants 2-8
filterbank history 3-2, 3-8 M

Free-format mode 3-6
main_data buffer 3-2, 3-8
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Most Significant Bit (MSB) 2-4

mpgdatah 2-7

MP3DecodeData() 2-8, 3-6, 3-7

MP3Decodelnfo() 2-5, 2-8, 3-5, 3-7,
3-8

MP3SearchForSyncword() 3-4

MP3_MAX_BITS REQUIRED 2-8

MP3_MAX_PCM_LENGTH 2-8,
37

MP3_NINFOBITS 2-8, 3-5

Multiplex 3-6

P

pmpeg_hdr->bits required 3-8
Pulse Code Modulation (PCM)  1-2,
2-2,37

R

Right-bit-first hardwareinput 1-3

S

Structures  2-2
Synchronization word (syncword)
34

T

tMPEGBItstream structure 2-4
tMPEGHeader structure 2-5, 2-8, 3-7
tMPEGInstance 2-6

tMPEGStatus enumeration 2-3
tSampleRate enumeration 2-2

Index-2 Copyright © 1999 ARM Limited. All rights reserved.

ARM DUI 0121B



	Preface
	About this guide
	Intended audience
	Organization
	Typographical conventions

	Further reading
	Reference

	Feedback
	Feedback on this document
	Feedback on the ARM MP3 Decoder


	Introduction
	1.1 About the ARM MP3 Decoder
	1.2 Bitstream input format

	ARM MP3 Decoder Types and Constants
	2.1 Enumerations and structures
	2.1.1 The tSampleRate enumeration
	2.1.2 The tMPEGStatus enumeration
	2.1.3 The tMPEGBitstream structure
	2.1.4 The tMPEGHeader structure
	2.1.5 The tMPEGInstance type

	2.2 Constants
	2.2.1 MP3_MAX_PCM_LENGTH—maximum length of PCM returned
	2.2.2 MP3_MAX_BITS_REQUIRED—maximum number of bits required
	2.2.3 MP3_NINFOBITS—size of MPEG audio frame header


	ARM MP3 Decoder Functions
	3.1 Functions
	3.1.1 InitMP3Audio()
	3.1.2 MP3SearchForSyncword()
	3.1.3 MP3DecodeInfo()
	3.1.4 MP3DecodeData()


	Example Use of ARM MP3 Decoder API
	4.1 Example C program


